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PREFACE

The Cherry Creek team h a prepared this guide-in the hope that it may

provide assistance for those who *Ay be interested in some type of multi-

disciplinary teaching. Ue do net advance this guide as the exclusive

method of multi-discip2inary teaching nor do we believe that what is contained

herein is, by any means, the fintil or best word 'In this sUbject. Rather, We

are presenting this as the outcome of considerable deliberation n the part'

of four te chars at a sdburban high school in fletepolitan Denver. We hope

that the reedits of our deliberations may serve to stimulate ethers to

develop raultidisciplinary courses which are relevant to their own tome

environments and professional aspirations.

Thip guide could net have been prepared Adthout:the-encouragom nt,

support, and suggestions of several colleagues,

acknowledge the assistance ef:

Dr. Meorge Maier,
-Assistant-Dean,'CoIlege

therefore, gratefully

14110411. Larsen
onsultant, Jeffersn 0,1,1*W1'.'lib49Y:36461118

Mr. ,-.1imea Metzdetf
Consultant, Colorado,Stato Departme t'eEducation.

We aro pleased tollave_been asseciatolld.th-them and we lok forward te

the continuation- of a pleasant tad preduCtive relationahl4p.



I. Introduction

This guide sets forth the methods: materials, and pa'ocedures of Operation

for the multi-disciplinary team teaChing of the course, "Toward The Year 2,000."

The guide was developed jointly by team umbers from the Dapaaimmats of Sboill

Studies, Mathematics, &lad" and Science at Cherry Creek High School during

the sdhool year 1969 amd during the summer of 1970. Included in the guide are

the principle a of operations a listing o the units to be taught, responsibilities

for each unit, a tentative sChedule, and information about the units.

The team believes the Objectives of ths course are:

1. TO teach the lements and process of decision making.

TO improve tho process of communication.

3 . TO develop an awareness of the interaction beti; society

and technology.

To doviaop an awareness of the pre ent. level, of technology
and the directions techmlogy may take in the ftture.

Ths teas baUeves that the doers Should:

ci
3

The problass dealt with should be
ta and should illustrate real life

Be student- centered. -Problem solving groups are the: den

cpera -unit of, the caUrms Iwith the, teacher_sareOct,f as, ,

au erganizeroef- activities _and ,,-as a ,resotroe,

prone.' sol process.

. Principles of ation

The team agrees that the onowini prim:410o shoUldz gevern the operation _

,

of the couree:



II. Principles of Operaties ent.)

A. The course will proceed according te a flexible time
schedule with each week's schedule being determined by the
team during its week30 planning iesiions. The meet
effective use of time and studeet groupings will be of
utmost concern to the team n determining the schedule.

Ba Responsibility for each unit wtll be rotated. Team
responsibilities shill be orgazzed as shown in Section IV.

The students enrolled in the- ceurqe will be arranged into
three types of groups. Each small group will be composed
of approximately aiX students. Each orthe mediu4 group
mill consist of twe small groups or epproximately twelve
students. The large-group will consist of all the students
in the course. The type of group to be utilized will be
determinte by the nature or the activity. Groups may be
erganUed ilk a manner,of random selection, by:teacher
melectios, by-student-salable* oriw,leans of isociegram.
An 'attempt.will be Made to ensure that each-team will
have the same proportion of girls and boys as does the
tOtal class.

The -Oraldation-of student performance for the determi ation
f grades will be dose ceeporatively by all-Members of the
team.

There Shall be a adallatila of ono hour of common-planning time
per week. The office hours Of the teen members will be:posted
la_the team office.

.

III. -Team Organiiation
(Team Leader)

will bevthe'reaposeibiIitY of-thfi Team Leader to:

A. rVise the over-ali operatiois of the te

B. Order beeks011me and-w teriale.

G. MCnitor-theibudget: fer the co-urse.

D, rvise bi4 strative precedtzree :Such, as, attendiSce
'ciaCeine ;aid recordi



III. Team Organizatien * t.)
(Team Leader)

E. Prepare the agenda for aad preside over each team planning
session.

F. 3upervise the team in the evaluation of student performance
fer the determination of grades.

Beyond this team, organization and responsibilities are based on a unit

work and will be rotated with ail. team -embers assuMing leadership roles in the

te oohing of units The unit leader is responsible for:

A. The development of the unit of work. This includes a list
of objectives, a time schedule showing the types f activities,
types or grows and the assignments of ether team merbers.

The &melt/pm:it of a detailed description or 'the activities

planned. This description will incorporate the, thinking f
'All-tealkimelhereas-Aevel-ePed in the plammiug.:eeeelens.
This plan ehould include itemh suCh -as ,deloriptions of films

to be used, factual information for atudentsi'problem sheeteD
overhead projectual masters and a list of resource persons
andj.r othermaterials.

development of evaluation
the unit.

d,fe d-back t chinque for

C.nin eating the plan for the unit to other team members.



IV, UNITS OF WORK

The feilewindtable gives the units of work aRd the per on in charge ef

development.

UNIT TITLE

I. Decision Making

Gommunidatien

III. Geergraphy and Inter-
nation simulatiaa

IV. UndOrstanding
Computer Concepts

The Environmental
Crisis I.
A. Pollution
B..Topulation Growth

TIME

4 weeks

I week
plus Owe weekead

weeks

PERSON
RESPONSIBLE

Cox

White

weeks
3 weeks

MRni.;14Achine Interaction
. -

VII. Laber-Mansgement
Simulation

weeks.

Tr!Pe4s

.Christonaen

urban Prehlems 3, weeks White

IX. The-_Year 000 weeks- _Christensen



UNITS OF STUDY

The followlag pages contain the units of study for the school year. eh

ualt will Contain:

A summary sheet shwing objectives actties and valuatin
prccedures.



ELEMENTS

DECISION-MAKING



UNIT: ELMENTS OF DEC18 rzia4tuatIG

OhJectives: After etudyiiag this unit ea h student should:

I. Know the phases in the decision-making process.

II. Given a problem be able to apply the decision-maktng px,005e

tO arrive at a solution.
III. Be aware of major difficulities in decisi

IV. Be familiar -1th various types of _ s.

V. Be able to evaluate a declaim.

Activitie I. Develop and discuss the decision-maktng process.
Analyie and develop solutions te several preblems of varyin
difficulty.

III. 11`valvate d ale e by ethers.,

Eva-lustiest: gots 1411 be given a souse

ey-will show the various phases in the decision-_ . _

proceSs sad, how they are illustrated by

list such, go the facterSaasceisted with- nakiaz

th,ta of.-deeision lavolvedo -aid hew they-

t evaluate the decision.



VNITs ELEXENTS OP DECISION-MAIING

INUCflON
We all have many dominions to make e_ h day of our lives. Nest of these

decisions involve or affect other people, acme are important, same are irrever-

sible, acme aro made "with the facts," others from an emotional base; but no

matter who ;sabre the decision, or how the alternative coarsen of action are

considered each of us uses 0000 decision-making process. It is the purpose

of this Aud.t.'tm &Lacuna was of the principals won which deciatons are made

and to present an approach to problem solving which will be lunnful te you.

Thore is no one single, simple problem solving approach. Solving problems 1s

a practical art, like skiing or swimming, or playing basebal. You learn it

primarily by imitation and practice. Thie unit or course mulct offer you. a

magLc key that will solve, all problems or always maks the correct decision,

but it cau offer you ee for

practice.' ir you wish to-learn ti

if You wifsh td-

suet, go, Into the water, and likeviee

lent solver You sszet solve Many Problems.

rtiblein solving is a canoept that in a ocamon thread bet

represented .1n this course list us brieflY, cOneideir ttio'

varioue disci es"

John Dewey presented the following

book published in 19101

1. A feeling _or
2. 'A 'definition ,of

-116rmaition

disoiplines

ach for sol his



Another problzu saving approach has been suggested by the social scientist?

Samoiel P. Hcoutchen. He says that a person who deals intelligently- with a social

problem wills

1. Define his problem, taking account of oci.ta3. values.

2 List the various feasible ccureen of action.

3. 003lect and interpret pertinent data

beach a tentatime decision baeed on the data.

S. Act in accordanc wi-th the decision.

6. Evaluate the result and modify future action accerdin

A scientisti Damn 11 &do Iffj ggeets the following deciaionp-making p

1. Formulate the Forcible'



ktanaiti L



Although there is not ono right ooee f naldng all decisions,

appear to be several aspects of the procedure that are omaron to most .

amoral ly speaking, decisions require the; selection of a course of Rattan

and thus the purpose is to choose that action abich leads to a deutrable outman

This process can tss represented by the diagrams

Although not always

tomes T. mho docisions ve mist trace dign the oonsoetonoos alternative

linos of action The out4emes for various courses of Action

treat our past experiences. Thus, Jai

tath tho present and the fature, but

in general eat. actions lead to different



In schools the ewhasis is ,usialy on teaching subject matter material.

consequently, the assigned problem are designed' to provide understanding of

the subject matter. Invariably, sulh problem show the de' lad principlee with

a ntiiminna of &intimations are hithly organised, restricted In nicopes and generally

have a limited Wm magnitude. Became the webleme have such a denuite structure

and confined limits, the student usually has a clearcut path to follow to the

solution and erten cal see through the entire problem. Certainly there le little

mod for an approach te plaurdmg a solution few problem of this tpe. In contrast

real.life problem are frequently omplexp difficult to define, broad in subject

matter coverageNuemally involving several disciplinesaud may be of

titan It/pical problems may require 'mike or months to solves arai

solution of maw asseller eubproblene Often the problem ',elver can Bee no

further ahead than the definition of hie Problem. Thue an organized plan

approach to problem Delving helps him evolve a tine schedule that will save trim

toward the problem eclution in an efficient manner Often tho decision maker

(or preble,t solver)
these periods he has faith la his abililar to solar° the problem and. cleeifidence

in the approach* to serve as his gads and to stimulate his enthusiasm.

RopefOly then, it is_ apparent that, the dociedon,maker_noods an organized

am, an 411i In. 4 blame "!, s9,11° of



direction in compleLz prokklien.

It ahead be dynamic and capable ef
change.

as his needs

To be sure, these cheracteristgaa are rat easy to wet, avid each of vie

Tel.11 tied that writing ths actual approach can be a fairly large and difficult

task. lb be effective then wa should be aseisted bry ether people who have

traveled this path before and have nada their remits available te us. It is
fur this rumen the teachere of this intar4icvYlplinai7 ose have devolved

the approach prevented here

Tido approvich was desiemed to enhance the cibilitr of the problem saver

developing his een inslividnal decision nuking preemimre is no

this itnation if it le viewed pi viper

The problem problem, La a 0=0Am

different If it is net, each student should then learn mliat he cen from the

approach and eenstraot ens that is in haraleey With hinear. In awr event, if
the 'approach is to be useful, it Nisi became a of year perceived., pidlosep

iv; and ased This ws '441-atYen. veurb try the approach,- nett* ibis and

try it. It in Your reipens4b111 Teavileat-ef jtawerthi

Bet

Phaee V ,



Tem can ba rapes uysibolically as salmon below:

DEFINE THE PROBLEM

An old adage staten, "A well defined problem in half solved Perhap thin
in a bit am picturesque than true does give a measure of the inportance
of em adequate problem Deciniem makers lInct difficult* in adegmatelx
defining a problem for twe reasons:

b1ia new fact

Indeed progress

of the problem defini
the

no and fro& thought, which modify the outlook.
tion of problem goals and than ,a restatement

rib 121r0 pa will define a oven
. -pavotassitallo; thoirp7,7enow!,77tion

as their abatkr to disc,over the ennnntial 'Orn
with avay problem p4Oir thereclrill be_saie peint
This pant is the'-

tioi oo0SiatOnt wi

to proceed-

solution is

defibiti'on
_

of the circumstances

of

or_

th

as won

mbi er. Bt,

te"



On first reading, this probably bounds quite confusing, however, if it in
.4usiied and app3ie4 it will prove to be useful and sufficient and time of course

"adequate "

The diso1d.oi manor uses an approach beenane he recognises the need for

orgamisatlion in the efficient saltation of his problems. It seems only natural

then that he should be organized in his application of the various phases in

decitsion-making. Time, we suggest following this plan for defining the problems

I. Prepare a ward statement of the problem

Determine the initial specifications (factors and limitations).

3. Imvestigate the problem.

Xodify the initial specifications.

In contrast to textbook problem, many real-life probleavi are ocumenni.cated

iàijiir.H This the first orier of business to to 'windy

the system involved and develsp

includes determining much things as the apprOpriate objectives the constraints

lationektPs between the area to be !studied and other

to statement of probla This

on what Gan

areas, possible-alternative courses of-action, time Units far making a decision,

etc. This process of problem definition-121- a

how relevant the conclusion's of the

-isinae it greatly. affects

It in--difficult to oxt'aót

t" answer fron _the "Wrong"- prOblem. it igs
, -

problem abatement be clearly end_ -for

the glade -for the remainder- of the: _

these- ends limy he, attained tf,

ing the baekgremnd-

and the major

ative that the
toment will be

e'-bas shown that



This phase in daci ic ing should be executed with considerable cares and

the initial formulation of the problem definition should be oonUima2ii reexamined

in the light or new insights obtained during the later phases.

LIST laterHODS OF SOLUTION

After defiming the problems the decision maker auerb asks "How am I going

to solve this problem?" Phase Ils listing the methods of solutions is designed

to develop a number of alternate solutione which apparently could massed.

From this list the optimum solution or solutions will be chosen

Often the investigation during the problem defin:Ltion will !Ave insight

into rsieens for solving the problems but utmally this insight is of limited

tare. Then, how can we find possible methods of isolution?

It is in this phsee of problem solving that the) reourcefnlnesc of the

decision maker will pay off* Some

solutions 1nc2auta

nsider isidevelordng possible

, sessions

5 Libcretory experiraentat4oni,-

6. 1411n1--7g.:11Pslx!lagirlat470:40ICidfae'



A brainstorming session is a_meeting of several,( 15) people having as

the explicit purpose to suggest as many solutions for a particular problem as

possible. The ground rules may be as follows*

10 A brainstorming ass- on leader Should be selected from the grow.
Usually he is the person who has called the Sessiow. The leader'

sponsibIlities are:

to atimdlate and record suggestions for solving the problem.
The session-should be enthusiastic and lively.

to keep the group working on the deflued problem.

to direct the grow so that the prOposed solutions have a,

realistic basis.

de to stimulate the grows, thi4king and
solutions.

,to atop:criticism any of the sugrested

raodom

olutions.

Bach group member should relate and arviteTthing that he

feels might -effect- a solution to the problem regardless of how

unusual it *my sound.

No criticism or evaluation of any idea mind ted as a possible
solution is permitted. It is easy tio criticise but hard to create

Save the criticism until later.

The ideas suggeartvd- shOuld be recorded by brief statnts in a place
where all-of the grow can see theft

riu grow' should no
the brainstorm is in liession.

.

What actually transpires in a brainstorm session ls deicribed below. Each

of the participants come to the meeting aware_that they are not gàing to be
,*f

ridiculed, laughed at, or held'aotioUttible for

Consegue k they lower -.4he baritirli:ot 'the nratimalirtgar precise poke

just lei the ideas air. PsaliapS:cine -person canes in ths iasSting with,
three thoughts as amiansfor a eolutioS.

or



Hearing the suggestions of the group triggers off new concepts in his mind and

the same la true for the other participants. It la important to keep all critical

thinking out of the eession. FOr just one question eudh as, "Why will that ida

work?" can Shift everyores attention from the development of new ideas to the

evaluation of those suggested. The brainstorm session will come to a halt as a

result of this.

A brainstorm session Should not include just students or .xpezt. on the

sdbject, but it should have people with a good diversity of backgrounds Thie

will help in producing a variety of suggestions.

One might get the impression from the above paragraphs that personal brain-

storm sessions should not be held or are not fruitta. This le not the case at

al. Ther are definitely helpful and cre recommended Their pumoso is not the

stimulation of other peoples ideas, which is a prime purpose of the group brainstorm,

but rather to turn Off" a- po son' s critical Mod-Liking and ,let ail the ideas ocme

forth.

The resOlte .50eaLon am be .plienomenal.. It is

infrequent to get one hundred ideas in a 165 minute seseriori

not

f 15

people. If the group leader wiahe5toeand or modify the ideas prmsentied, or

etimulate the group a thinking further, e can ask a series of questtona

below &bout sach'idea or euggestedmethod of solution.

-Now 00411.1::-tbie:,,idee. be

Whei- 'ape amid be done'

3. Whet -aepeoter_iminia be chin

,

Row cen,-we, do_ thii -differen
_

Gould it be done cheaper?

the solution?



What is thin idea similar to?

80Ppose we salt this np?

9. What possile combinations could be utilized?

10. What likeness and differences shoed be analyzed?

U. What happens before or atter?

12. What if the order re Changed?

13. How else Chodld this be arranged?

140 WA, does it have to be done this mart

An important aspect in solving probtime is their rearrangement into a farm

that is suitable for study. One method of doing-this is to coastruct a model

that represents the eseence of the problem. Common examplea of models are map

portralta, model airplanes, dolls, etc Similarly, models play-that an ImPortant

role in-science or businisi include models of an atomi-or'it'thunderstorm, models

of genetic-structure, mathemattaal'equatione, graphs, chmmical'equations organ-

izational charts, or certioration budget and accounting spites's.,

-lic,reprebentationsof situations.

:situation:or-pet-of ideas,:brat aloo tet erialuate -and

behayier of systczzac that ire net Limitable for direot analysio

Examples of such .spitaiss are wa3Jd.ng on the- moon, -.an urbsia- ttaffies isySbeia

lane de -,-and international:trade- Studyimg a*Modei can save

considerable' time- and sioneY or mindsate exPensii

permit the beat design mitliOnt

al thing.

sent until a4atilir-

fatUrea -and

verliOna'ef:the

'4° iiioiiesetoeiiisive râfis
6106- fta.464cy

journal tedie-iwithLaWfinOing`

..



.Inst as there are numerous types of "real world" situations so too, there

are several types of models. A few of these are physical models, abstract models,

symbolic models, and mathematical models.

Model airplanes and automobiles are examples of pkirsical models. Scale

models may actuaLly resemble a plane or car in general appearance and to some

extent in function. The phymical model of an aircraft can be studied in a wind

tunnel to learn about the flight performance characteriatics or a full sized

aircraft. It should be noted here that engineers do not rely solAy on the model

method. One cannot automatically obtain useful information about the original

phenomena from the study of a model. *tether a model will be useful or not wi33_

have to be determimed from experience by comparing performances of the original

phenomena and the model.

}Was that aTh wed to-exaoin or dolsomtrate, a pbenomonon. such aa .an

eclipse or the growth of_ a oity._ are called

modal is from the area zr meteorology. Her

behavior of .cloude in a hailstorm and timms

of a timnder:

going in and coming out,

abstract modell Another abstract

it ia-importent to underatand...th

t is neceasary to develop the model
items. such ,aa where is the air

naive 1d Beyer.. arø thuopdrafte 'and down drafts,

how and where does ,the han, form, how, does it grow, and what dstermsines wnewit

falls out _of the_ ,91cfad_All of this: information is,nepessaxy if we ,ara. to _build

an accurate model of ay thunderstorm,

to its behavior

Yourbankracoonnti.,ise.

mothers_ on

checki you
.

,recilAred if IT aro

ck ,stubs
,Fti94

DI, .1* -* nr9P8-14 ru,
:themiselVes aymbolió of'a transfer-Of fundimfrom your account.



Mathematical models are representatins expressed in terms of mathematical

symbols and expressins. The laws of physics such as F MA and t Mc'4 are

familiar examles. Mathematical models describe a situation very concisely.

This tends to make the analysis of the problem more convenient and comprehanaible.

It oftems forms the brid e that is necessary if we are to employ high powered

mathemati al prcedures or electronic computers to aid in the solution of a

problem.

In the paragraphs above, we have discussed aeveral types of. modals. Medals

important because they permit us to think rationally about complicated situations

because they p rmit UB to predict future situations and to plan for them, mid

because they enable us to build and operate devices, systems, and processes that

help to extend man, s knowl Models are used extensively in the solution or

real world probleme end time we Will use them in many of the uiLits that follow

in this course In the Geography and Internation aboaation Unit, you will-build

models of several mythical nations, and a mathematical. model describing the

relationships

of h natiel'after
Crises Unit a population-

rtant decisions,have been made In the Envirownejital

siodel-mdit be ditiejeped if-We 'ire to adequitely

understand-thelongrange effectet-the'pepulitiolOixpleelosc.''-IliCthe-fiiO1 unit,

The Year- 2,0000 We 41.13 *nit=a **(tail'

might 'be- iik&iirtheYfixturei

consider- brieflY 2,-the

Meakiureiaekts,00bMervatiene---'

Used-to, contit*Ct'ther-,iiil

:there, are.-

the real

a iie int1e Uak

-should



After the initial model is completed, measurements and predictions are made

with it and these evaluated against or compared to tbe behavior of the gretem

in the real world. In cases Where this evaluation shows that the model is

inadequate new data are collected, and the model refined. This process is

repeated mita the evaluation indicates that the model is acceptable.

process is then considered complete

-The

The. Modd

ment of

ideas. However, after

maker wwan

edno

ideas anct

twit' tlr,c4tica1 ani4ai

to inhihit the

'birds

tion of new

en dstermined the-decision
.

ELF atigmkerken, apprieak-of each apthed, its,viclue as

poteFtial rens forr1,

easiest

his
Fl,?1` 111014 04%1141s. this,-P3i pr

4,91.01.031.:,13,50-nroglei!cl,

INamdAT4-

caiticel comes'Aatural.

1143.1.want
to investigate eaah'one

conditionslrhickere

part of the t

it be

In thi

itroisto can

krprin alkatt its



and does it involve argr unseasonable assumptions. After gathering

bout each method, the decision maker is ready. to walnuts then.

There are two questions involved in the evaluation of a method or

of a model. They ares

1. iduit is the standard for our evaluation?

2. How do we compare the thod' or model to the standard

information i

-t

The standard for our evaluation can be but one thing ME 13110111214 DEFINITION

which we stated in Phase I. Viithout an adequate problem definition there cannot

be an adequate evaluation. Ath each method 'there is a certain expected outman.

During evaluation we matador the deeirability of that outcome. ear criterion

met be: Select the method with the higheet desirability.

ter defined preblen sound knowledge of the

expected outcomes, bow should we organize to effect a comparisen?

idea to divide the comparison into two parts!: (1) the prelian A A

(2) the detailed criaon. During the

to gross or overall ccepiderations

of a preliminary i.JomPerieor, are:

1. .Iii'ther práblemre. solved- or is it -_ discussed

2, Does the idea or method solve pert of the problem'

3. le the proposed solution practicia3.?

1$. Have 41 the _rtant_ items, or eta -of the- problem beOn consi

son attention in paid

cific item that might be pert

5. Ie the proposed o1itjofltoo

6. In- the propoeed,Amintion _
have been violated',

knowt laws_orprinciples _that

In this conpazieon, the problaw eolvezi-:must determint.if ,the

has any major -or radical deviations frcci-the:problem definitt;

-orr-rmethod



The detailed comparison is reserved for those ideas which auccessfully

pass the preliminary test. During this comparison the idea or method is "given

the works Leal items to consider under the detailed Are:

1. Can it be clearly shown that the idea will solve the problem?

2 Is the proposed solution reliable and does it have a high degree
of desirability?
Cam the proposed solution be Implemented?

What will be the reaction of those specifically involved to the
proposed method or idea?

How is the proposed solution better than the method presently in
nee?

It should
all problems. They should rather eugge

on all problems. After utilizing the fore
should be able to state that a method or idea

that it has a certain degree of desirability.
It is possible that by the time a problem solver has reached the end of

the evaluation phase of the deeisioneodiaking PrOceas he will have learned enough

new facts to alter the problem definition If this is true* he should by all

means do so. For remember he must at all times work with. an "adequate problem

deflation."

SELECTION -AM METHOD



In some types of it is reasonable to search fOr an "optimal

the beet solution. Network problems, linear proglmuening problems, and queueing

problems are examples of the type prObiem that have one best seolution. However

some types of prObleme do not have a single best solution. &tampion are the

design of a classroom, writing a computer prOgram- -t0-60 development of a

mythical natien. Thus, in -selecting the method to be implemented, we met be

aware of problem with which we are dealing. That is, does it have an

optimum ao2tion or not.

If we have a problem that hoe an optimum eolution, the computations mat

be completed and the best solution will then be obvious to us. However, it ehould

be realized that problems of thie twpe involve a mathematical model

necessarily is
problem, them

these

an idealized rather than an exact representation of the real

will prove to be the
for the real world
the real wor

In problev-e that have more than one "right" answer we met be concerned with

the desirability of each of the propoped- methods of solution The problem then

cases doini to one of measuring deiitraiiiiitcr. ,13316 is. anareathat 'has

or* problem- mel

ly the model represents

gener :been no th0511,

It ,10 notl easy- jobs t,sit is- one -that:rmat

"airabilitrwai the

it can. be CIALXIMAI

most pleasing.

Perhaps

that-, is



&twitted ly ial.s step usually involves the best judgement of the decision maker.

Our procedures after we have determined the desirability of each possibility,

is to select the method with the highest desirability. After a decision has

been made, it then remains to be implemented and evaluated.

The implementation part or this phase is an important ones for it is here

and only here that the benefits of the study are reaped. It is imort.ant that
the decision maker is carte= that ids proposed solution is accurately translated

into operating procedure. The success of tba implementation phase usually depends

to a gxeat extent upon cooperation of the peaple involved. The final phase in

the decisiogreaking process is that of evaluation of the results obtained

TESTING ME REMILTS

The testing and feedback phase tet follow implementation of the proposed

solution. This is an interesting and important phase for it is here ithat the

Does the solution as
problem?

If not, what changes mat be made

=war to glestion 1 will'be found exults obtained

te&Solition-- with ;:the P TairlDSIUNnTON.----,_LtA _reaulte saf

the given problesi In all aspeartiv thew

and the decisionkiaigiprofieso:.=Areepleted

the original,pro
mast,be redefined

-

irmitisfactorr-solution

citei;of

:able*

problem sol



This procedure is followed until a atiafactcz7 solution is obtained.

CONCLUSION

In concluding this discussion on decision-making, it emphasized

that there maybe exceptions to the "rules or "procedures"vdtlined,abovei By

its very nature decision-asking or problem solving requires considerable in-natty

and innovation and it is not,possible to write down antone cerrett set or_

procedures th t will solve all t7pes of preblems. Rather the descriptiOn given

above should be considered as a "model" that roughly ropreseuts:how:sUccessful

decisions can be.



PROBLEM SOLVING AF ACH
A, summar

I. Define the problem

a. Word statement
b. Initial epecifications
c. Preliminary investigation and modification of initial specifications

II. List methOds of solution
Consider each of thf, folio

a. Previously-published Poterial in problem- area

b. Field trips and interviews with experts
c. Brainstorming sesiion
d. Build a model,
e. Conduct experimentation,

Resourceful thinking

III. InveetgatiOn and evaluation of methods

are proposed schemoswith problem definition
1. prolIMArY704711parison

detailed ocuparison

IV. Select aid apply beat-method
1. optilum solution
2, most desirable solution

Test the results

a. does sOlution satisfy problem de inition
-- b. what changes milt be made



CHECK LIST FOR A FROMM STUDY

After a problm has been solved, a report is prepared After this report

iu orgamised, it should be checked before plaoing it in final form. Questio

which might be asked in checking

SUBACCT

M.. I I Wm

d a

1. Is the subject clear a conci

Does it indicato the nature of the study/

rr. PROMO!

011M3111.11M
1

OIM

I M I I

I 1

Is the preble .atnt clear and °ample

Is the stu4 1hdted to a specific, manageable problem?

Is the etatn1 of the problem free of extraneous material?

1PAGTORS BEARING ON THS PROBLEM

gave all of the constraints identified

Are the facts presented pertinent table, anti ritative

Are aseumptions indicated and are they logical and acceptable?



CHECK LIST FOR ALPROBLEM STUDY

IV. DISCUSSION (c t.)

.KM..11M.111.
Are all important solutions included in the discussion

Are possible solutions adequately evluated?-:

Has the best possible solution (or solutions) been cleaTly identified?

Have the necessary tables, charts, graphs, and data been included to

eapport claims?

V. CONCLUSIONS

1.
T5.1r.,1MG,

e.

VI. RE

14

mudiraMmilmo

Do the conclusions completely satisfy the zits of the problem?

Do the conclusione state brieflr_the best solution ot solutions?

Does this:section contain only-material-belonging in it? It should n
continue the discussion or introduce new material.

MENDATIONS

Ate the roc
the stUtr?

tions clearly and logically supported by the rest of

Are the recoindaticna the
of action?

st mitabia feaabla, and acceptable courses

Would you be milling to stake your reputation on the actions you
recommended? Can YOU stand behind-them?

Have%ail,of, the, instructions.or directions necessary for implementin
recoitnendationa been included?

WRITING TECHNIQUES

Is the neturbay'
form?

-24, Is each pare raphrconcerned withonetopie ,-or;onivphase,orthe topic?

J. Is there smooth transition.frumL one paragraph, to another?

s it follow the pre

4 Are aentences clear-and logical?



CHECK LIST FOR A PRO S (cont.)

WRITIN TECHNIQUES (cont.)

Are sentences free of involved and awkward contrction

I the language free of verbiage and 3argon?

PRFSCHIBED FORK

1 Is the forst requested



REPORT

TEAM NAME OR ROBLVI

ABSTRACT Tells briefly what the report is about . It untally aummarizeis

the conclusions and recommendations, and is normAlly limited

to approximately 100 words.)

SUBJECT (Only long enough for identification of topic.

PROBLEM (Clear statement of what you are solving.)

FACTORS BEARING ON THE PROBLEM (Factors limiting or otherwise influencing

the problem includimg pertinent facts and

basic assumptions )

DISCUSSION (An objective critical analysis of the factors involved )

CONCLUSIONS (Judgments which are a logical outgrowth of the DISCUSSION)

RECOMENDATIONS (Clear indication of what is necessary to tramslate

solution in action.)

APPENDICES A compilation of long tables, charts, calculations, or proofs

which support the discussion.)



PROBLEMS

Solve each or the following problems using the five phase decision-making

procedure tlined previously. Your writ:tag should include:

A clear definition of the problem. Be sure to list as
and factors involved.

2. A list of the poseible solutions.

3 A brief disoussion and evaluation of each possible solution.

4 An indication of the proposed solution and why it was selected as
the best alternative.

5 A comparison of the results accalttlished and the problem definition.

1. a) You are on a double datA and must decide where to eat after the movie.

b) How will your approach be chan
should eat out next Sunday?

You have been given $15 and plea
the procedure you will go through

it you were to decide where your family

a new p

You are to buy a second car for a family of four. They alre

00.3-ine

a
1967 Chevrolet stationwagon. The wife will be the .primary &river of the
second car. The fami3z has allocated g750 to cover all the avenges for
second car and they want this car to be as reliable and econemsical as
possible. There will be no trade in and the car will be paid for in cash
What model and make of car should they select?

Eight people are stranded on an idland. They have plenty .of food and water.
There are enongh asteriala on the island for shelters. A rezone plane can
take only two Orisons from the island and the plane can never retarn.
ships-could ewer find the island. Of the 'following eight peoples who should
be a ódto go on_ the plane?

Catholio Priest among Negro Athlete

Vice President of the States Pregnant Inman

Diabetic old man-

Teenage._ girl

Outstand*
World Famous scientlit

d problem iseo nect 'Page
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PROBLEMS (cont.)

6. Your school administration le faced with an increased enrollment problem
and have decided to add additional classroom to the existing building.
-You are asked to design a cluster of five diassrooms. The princUAL has
advised you that anything is okay (In fact he wants you to be creative in
your thinking) provided it is educationally sound and that the motto. build
and eqUip the cluster does not exceed $50,0000 Please indlude inLyour report
a drawing Showing the design =dine-We a disaUssion of_the factors Involved

7. Land Pollution (see next page)

School sdheduling problem.

135-



Lium Porzun0N1

Introduction

Abatement of land pollution and the provision for adequate solid waste

disposal facilities is a critical problem for most.ccommnities in the state or

Colorado. Increases in our population and the affluence of our SOcietor have

resulted in the production or ever larger wantities of material to be discarded,

and lessened oar desire to conserve and restore these materials. Urbanisation,

in turn, has increased the problems associated with transportation and dieposal

of these solid wast6a by concentrating the production of solid waste and eliminp

ating the open space which has traditionally been utilized in disposing of these

stets

solid waste, or refuse, is a mixture of garbage traoh4 and scrap mater iale

that accumulate in the household, business and industry at the rate of about

fOur awl, a half pounds each day for every person residing in a community. Caner=

any, the volume compopition of mixed refuse is 60% PePor and rag, 10% grass,

10% metal, 10% glass, ashes, and 5% garbage. food preparation

discards or garbage fraction is relatively ama114 it takes an major emphasis

due to its odor potential its role as a food source for insect, and rodents,

the effects associated with:the bacterial decesoosttion of this fr tion ouch as

burnable g as production, and ter palluti al.

. An Urban &wire:meant problea- dev.lopd by the of Chemical
Bngineerim and Dept. of Civil &wino, at, the University or Colorado, Boulder,
Colorado, for use at the School Honors Institnte, Augast17 20 1969.-



For eadh community the problem of solid wastes memmgement involves

establishing the most economical, sate and nuisance free method of eliminating

from its Immediate environment, a large amount of domestic wastes, as well as

industrialmmstes, sewage, aludge, car bodies, and construction discards. This

system:must be designed and operated to prevent air and water pollution as well

as land pollution. Three methods of treatment and disposal are currently

practiced in providing a solution to the prOblemi central incineration, sanitary

landfill, and composting.

Boulder County Solid Waste Mena--

The solid wastes produced commenities within Boulder County are

current4 diaposed of at a number of small facilities throughout the county. The

effectiveness of these operationa varies free site to site as will be illustrated

by visits to two of the disposal sites. The overall offSet of the current pro-

gram suggents inadequate eanagenent of our wastes.

with management of theme small, local facilities ebee in large part fron the

limitations imposed br economic oonaiderations.

The sin of the °arrant abaft.' eiLl be to developaprogram of solid waste

The problems aseociabel

sautagenent for disposing of the refute frost the consaccities ul.thin Boulder County.

This Td.11 include a -recommendation of' the nilliber end twin of faciLities to ,be

used an srmAl as their location.



LAND POLLUTION PROBLEH

DATA

Rate of solid waste woduction

5 lbs./capita/day at a packed coma°

160 lb.hrd.3

Annual per capita increase in production is 21a

Haul Cost

Transportation of refuse wi

approximately- $0.15/mile

C. Disposal Costs

ty of

sanitary Lan4fi-11

$1.25/ton

Sjia/tOn.



BOULDER COUNTY-
POPUIAITON PROJECTIal.

June 1969 Population by cities
Boulder 69,000 ,
Longmont 19,000
Louirville e,e00
Lafayette es900
BroomAeld 6,900
Lyons 850

-39 -



MEMORANDUM

FROM: Office of the Principal
Cherry Creek High School

TO: Moddlar Scheadling Study
Committee

As a =Mbar of the Cherry Creek High School faculty, you have been selected

as one of study committee investigating the present tyPe of school schedule

. the modular schedule). Your committee im charged with the responsibility

of recommending the type of a school schedule for next year.

The present schedule has been in effect for nearly two and one half years

and there is mdaled feeling about its effectiveness. You are aaked to study items

such as facilities curriculums rate of growth as well as points of view of

parents, teachers, administrators and students, in develeping your decision. The

schedule you select dhouId provide the best education for students.

You will be allowed four days to stmdY this problem and are to edbmit a

written report giintug your decision and the rationale for it. Be pre

present it orally and to defend it the School Board."

010P
=lc



9. Glenwood Canyen mining problem, see blbliogrA04Y.)

10. The complowdty of todayin world has not simplified the difficult job of

deciding what career a person should consider for his life's work. However,

the literature new ,xallable to help a person With this decision is plentiful,

and with same effort, high qualitv materials can be found. In addition, many

addMionalresources such age movies, tapes, field trips, and interviews with

experts are now readily available. In this problem you are to determine

the career that you believe is most appropriate for you. In addition to the

fire items outlined for the problem writeup, you met interview a person

presently4mwaoyed in 'this occupation, and if poseible visit and observe

perm* in his owtk for a full day. The results of'the interview and obsersoation

should be included in yin-4r writeup.



Bross, I. D.

CCSS Group,

Chestnut% H.

Churchman, C.
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Oblectivess

Activities:

UNIT: COMNUNICAT1ONS

To improve the ability or a group to function together
toward a cmmon solution to A given problem& in the units
etudies throughout the year.

II. To improve the proccessee f pesitive non-verbal communication
in the units studies throughOut the year.

III. T. improve the art of listening in group situations in unite
studied throughout the year.

IV. 16 improve the behavior of group prooeseee se that they
cextributectoward the needs of the group and to the
adhiAlvement of the groups goals.

V. TO understand the necessity for maintaining *at unrelenting
respect for the dignity and intelligence if the iedividual
and his ideas.

The students will participate in a three day retreat under
. the leadership of Carl Hellamders, Director ale the Evergreen-
Institute.

II. The students xiIl participate in a Continual feur hour
sessiewer Star Powera stellation.

III. The etudeets mill view the levies "Z".

Evaluatin: The gr.i fnnetiened together toward a common solutio to

a given problem in tho units studios throughout the year.

II. The procele.of psitive non-vnrbal commnxication improved
in the unite shmdied.thriughout the year.

III. The arb 'of listening to group Situations impreired ix the
unite studies tkrughout .thc year.'

IV. The behavior of th
needs ,of the .grouP au
genie threughtrut the

. .

Y. The student maintained respect for dignity and intelligence
of the imdiVidual and his ideoe.

cosmos contribUted toward the
the achievement ef the grgIVIS



COMMUNICATIONS- -RETTLEAT

The process f aommaaicatioa is wore thaa just a matter f laagaage,

trastomisaioa add haviag epolvthiag ta say. f

Cammualcati a ia also eoataab.and aea=verbal exch puma
aad groups:, The geal f the retreat is to emphasize the lat



MileENICATIONSHWERNAT

adulates 10 To provide for experiences which lead to effective

interpersonal ccemnnication.

II. TO provide for social interaction which leads to intelligent,
constructive solutions to problems.:

Ill. To provide for experienoes which improve the art- f listening.

IV. To improve the students' security in interpersonal relationes

V. TO create an atmosphere of trust.

VI. TO develop lf.4iwareness.

VII. To develop selft-acoeptanoe.

VIII. TO develop peer respect.

7be edeta wi.11 participate lu a three day retreat at

Camp leforet In the Blaclalkevost, Colorado Springs. The

rstrsat will be lead by Carl Hollander, Director, Evergreen

Institute for Hawn Development and Family Growth.

The retreat is geared to the individual and his value an a

human being. "Psychodrama sociodrama, ocommication

OXIMABOO, body &waren... techniques, and roleplaying will

be the methods employed in order to create a climate of

emotionalhonest, and trust where group participants can

penetrate their traditional reles in,life and experience

more direct commanication with themselves and others."

In communication is more effective.

U. Social luterac4ion leads to more-intelligent .ccostreotive

0OlatiOnO to 06blomo



GOMMUNICATIOUS.R.STRUT (mut )

Ev&la4lon: III. The art of listening is improved.

IV. Student gained security in interpersonal relations.

V. An atmosphere of trust prevailed.

VI. The student developed slf-auarenoss.

VII. The student developed self..aocepteinoe

VIII. The stmlentdasplayed respect for his peers and their ideas



STAR POWMR

R. Garry Shirts

/hie is a gams in which a law threa..tiered society is built
through the distribution of wealth in the fora of chips. Participants have
a chance to progress from one level. of society to another by acquiring
wealth through trading with other participants. Once the society is esta..
blished, the group with the most wealth is given the right te make the rules
for the gams. They generally make rules which the other groups consider te
be unfair, fascistic and racist. A revolt against the rules and the rule-
:ulcers generally ensues. iihen this occurs the gams is ended. The gams is
useful for raising questions about the usee of power in a competitive
society.

Preparing for the Gems

Dividing the Partidipants and Assigning Chips

The participants are 'divided into throe approximately equal groups named:
squarvs, circles, and triangles. Each perste: wears a symbol represenilm his
group, i.e. the squares wear a square symbol, the al-roles a circular symbol
and the trila'ngles a triangalar symbol.

Each participant is given five ahipe. Each equare receiv,s enecourEeldreedhipti
ens Ereen eldP and the remaining three nelanted from tale fe
white and blue. Each circle is given one green_ aliP,..,and tar .ranaieAnE.,

selected from the colors rid, white and blelet-c The' trienElee'are Ezven ratillti
!isaertekent ef rid s white. and bine 0.14ps. The only expeptian 'VAN
is that one circle aid one trisuirle itetilitive the lime distribution as th. squares,
i.e. , one geldD one, green and a ranticat:assertalant or rad, white Ind

Determining the Chips Required

The TOTAL number 'if, chips reqaired
namber of

The number of GOLD chips required equals:
The member of squares plus 2



D.teruinin g the Chips Required for a Gana (cont.)

The imiber of Gli=11 chips required equale:
The number of squares plus the number of circles plus 1

The umber of EOM Jo MTN, and BLUE chips required equals:
5 I number of participants same the total ressber ok green and gold
chips required. There should be about an equal number of red white
and blue chips.

Suppose you have 34 people and divide them into 12 squares.
and 10 triangles. The total =ear of chips required

equalsz S I 31 or 170. The total number of GOLD chips required
equale: 12 (the number of equal-As) plus 2 or 34. The total number
of GREEN ships required equals: 12 (the maser or squares) plus 22
(the number of circles) plus 1 or 25. The total frombOr of Ms WRITE,
and BLUZ chips required equals: 170 = (14 plus 25) or 1,33. le 1 eh
means about 1s1& of each color.

Explaining the Rules

1. Tell the participants that this is a game that involves trading and
bargaininz and that the three persons with the highoet scores will be declared
the winner. Thicry will probab3y ask later in the gain if there is going to be
a group winner. The answer is: "The three individuals with the highest scores

declared the sinners. Do not tell fatten that a group is going to be
given the right ,to sake the rules for the game

2. Explain the following scoring spites to the psrttoipant.
Every gold chip is worth 50 points
nvery green chip is worth 2

red chip is worth 15 poin
white chip is worth 10 polista

chip is worth 5 Pointe
addl.:bier:al points are giv.n if a person is ib3.e to get several pcdnts
or the sine color.
Filie chips' of "the-saise color are worth 20 points
!bur chipe of the pass color are Worth 10 Points
Three chips of the curie ookor are worth 5 paints
No xtra points given for two chips of the saes color

personia total score if he had 5 gold chips would be 250
is 5 ,c1d-ps of the 'times Soler for 4 f.otal of 270 -point*. If

four blue chips and one red chip", hie sciore voiad he equal
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4 X 5 (for the bAns ChiPs) Plus 15 (for the rod dh*p) plus 10 points
for distribution ef the same color ter a total of 45 points. Three
reds and two blues would equal 45 5 10 or 60 poInte. Five reds:
75 20 or 95 points.

3. Distribute the chips as oatlined previously to the squares,
and triangles,

. Itaplelm the following roles of bargaining.
a. They have ten minutes to Improve their scores.
b. They improve their score. by trading advantageously with othox

immense circles and triangles.
a. Persons met be holding hands to effect a trade.
d. Only me for one trades are legal. Two for one or any other

combinations are
/Ince participants tounh the han4 of another participant a chip
of unequal value or color mei be traded. If a couple cannot
ounzaumate a trade thaw may have to hold hands for the entire
ten minute trudIng session.
There is no teaking unlese hands are touching. This Ruie ftmld

ced.
sons wtthfO1dazias do not have to trade with other parsons.

11.1. chips should be hidden. This litiforced
Do not reveal that the axpares,. are given C1ipe Uijber -TaUte

,than the =treble or triangle..
Any other rules that you deem appropriate.

Session

1. After the rules have_
them it will last 10 minutes

partici:1pm
the trading mission, your

inatials on the blackboard.
saistant shoed be putting

3. Atter 10 ad.nutes a! trading session, have each group return to their
circle of chairs.

14. --Secrir-ther:.y0rittoillistittif. oemtite::their.!,eCeree. for th. trading vesslon,
recOrd, thc.a on Isheir:..sOnteeii:,eheet end ,.,hand::..:the': actor. :,:sharet to: Aar.: asiiitent.

5. Rave-tior assistant rscDrd th. scores on Ate blaOlaboord oppOpitti the
itt4.04:tly the . participants. .

thekeelliii'lf,i,ea.:laSiiatant.,16 not i'etailable,)



Start the Trading Session ( cont0)

6. Explain the rules for the bonus points pension. The rules
a. Hold up a bonus chip (a double chip) end tell than that this is

a bonus point chip.
b. Give each group three chips.
c. Tell them that each chip is worth 20 points.
d. Their task during the bonus session is to distribute the bonus

Ships to members of their group.
a. The chips must be dtstributed unite ori' 20 or more that isi

one persuu might receive all 3 bonus chips and 60 points or 3
people might receive 1 chip each worth 20 points, but 6 Ample
could not receive 10 points each.
They have five minuted to distribute the bonito chips. If the
groups hes not dietribUted the chips at the end of the fix.
minutes, the points will he: taken baok by the director and no
one will receive them.
The decision regarding :the distribution of chips wet be unanimous
vote.

h. Participants otm ellada&te People from their grOdp by a majority
vote. (Eliminated people can fora inother group) They should
be a triangle group.

7. Ammer any questions.

8. Start the bonne chip bargaining session.

9. After about five or ten minutes, end the bonne chip bargaining session.

10. Have those people who receive boime points record them on the black-
board oppoilitive their initials.

U. Put those people with Um) highest total scores in the square groups.
If there is a circle or a triangle who has & higher score than a square, have
them trade grown. Amr changee should be announced to the group and it
generally made bunnai that so and BO who was a square has become a circles,
because ther did not receive enough points* and so and so who was & circles
is now a square becanee they received a higher masher of points thmi a square.
In nmiy event, it is important that the group know that the eglikarlis...
of those people id.th the higbset scores.

12.

rot-au& hmus oession,1St Thipilat table
r.:0220:01, um" squares Szeclanitritiatioi2

anderstinit' proceei and
scorers.



Start the Trading Session (cont.)

13. After about the second bonus session, announce that the squares now

have the authority to make the rules for the game and that While any group can
suggest rules for the game the sqqaree mill decide whieh raise will be implemented.

You mdght tail the sqqarem that they mdght want to make rules likes re-distribute

the Chips on a more equal basis, require triangles and circles to bargain with
the squares ven though they have their arms folded, require triangies and circles
to give squires the chips they adk for regardless of Whether they want to trade

or not, etc. Announce any rules that the soares establies to all of the

participants unless they want thee kept a secret. -

114. From then on, play it by ear.

What is likely to happen is that the squares min mmicm very toreah4 rules

that protect their own power. This has happened in every organised group that
we have played it with so far. The circles and triangles will either give up,
organise, become hoetibs, or commit an act of frustration and &limos. Stop
the game when it is evident that the squares have nade rule. whi.Oh the others

consider unfair and fascistic. Thie is generally after two to four rounds*
After the game gather the group together and disease the implications of the

game for the real world.

Some qaestions you might want to discuss at the end of the game.

lag Aro there 'sor parallels between the gyetua met up br the g
and the metals or edbOyetems, in lehidh: we live?

b. Does the- gage say agything aboat; the nature of manl

00 Is it the nAtorev or.slan to meek Tb attempt to be
better ,than his fellow men, to seek for woe -privileges and Mmalth
If yees is there. anything- wrong With mach strivings* Gan thgy be
legitimatised? Is there- e 'morel ,alternattve- to :man, s search fOr

ineopolitW1
Wad it have made -Ii_,_liffIrence if the

Warecirc".zhtuarbtiu rt",g.with, legitimate authority?
nearest

Are 'there Any parelleiw-between the gams ,and .-the reps pm:ibises

tho calliPus Prcibleaso the prohloaa fazed tar 'our,. founding ..fathers?

If an entire gree0s acts in unison esteh as the circles and
triangles. Zreessent4 de in waling agitiLnat the- sqmaress doss their
stations: haiU mere legiUaacy .then when is parson aatm alone?

h0 X0 the aaloora a 1400Olioe. or fteleifla 471601?
i. Wbuld it .be sposeible -to _4144elop A game ebb* emphasises

cooperative behavior and As. fen to pier?



Summary of Rules for Running Star Poser (cont.)

3. Distribute symbols to appropriate groupie.

4. Dietribute chips.
5 Explain rules for trading session.
6. Have the group trade for 10 minutes or so.

7. After tan or so minute. stop trading mission and have the participants
return to their original group.

8. Have than record scores on *lips.
9. Givethree bonne Chips to eadh group

10. EXplain rules for bonne chips to each group.
11. Give the participants five to ten ignutes for bonus chip session.
22. %die they are in bonus group beset= collect sIl the chips originally

distributed and prepare them for the second mound of distribution.
23. End bonus Chip session.
14. Revise the scores onfthe board to reflect points received from the

bonus dhips.
15. Promote high scoring persons to squares and demote low scoring squares

to circles or triangles.
END OF THE FIRST ROUND

26. Repeat process.
17. After second or third round give rights to make raise for the

the squares.
18. Play it by the nose from, then on

One -note -of caution Generally groups heed _to_ talk-..abont_ the-, game in'
persona1 tants "UN,- ad whet ::to whoin"-..-.heror* going cee to, _the.',Ittentia involved.
Maw ose be en i

,
ccrtart evrisnce in interpersonal relationship., h.]piu

bore of the rcrç mdsrstand their reaction to authority, ccivpotitive

trituationpi etc WoroTer4 dtw*Wge
tho::010 ,.titputUO: . of th*.:;,00,10t4elpinta-.'
diecOSOLinv.:gt4ogipotiorot,t40.::_40.40*-ottrxfottby.:0*.44*.srsi ,1010014- you: mutat:, 04,00t .

it *kora- involved rather than the peroonalitiel If
in-..the.-nmailbela*-:-T event that the squares are being bw3y a pogoatad than you
night point .out,:- __that every group -.-thati..h40::,=paa,14.01-Pa#44;,jii,:;tbe.:;::geake: thvile, far
has_ reacted in 'Eakieentta12;,*:-',:tin,1::-::satinV::-Siiiianin--i._.endirit:,:getnera-,-trt-o:--.,..04.4teOttho

-.Witchr. a zi.tukttion.
would



UNIT: COEHUNICATIONS (cont.)

Evaluation: I. The eiaulation provided an exporienoo in interpersonal
relationships.

II. The simulation provided interaction with different social
classes as well as interaction within a given social class.

III. The simulation provided an insight into the nature of man
in a competitive situation,

The strength of a group act as compared to the atrength of
an individual who acts Alone was understood.

V. Questions concerning the rises of power in a competitive
soci ty were raised,

-53-
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COMUNICATIONS..POWER STRUGGLE

WISILyta: Ie To understand what may occur in a society consider to

be unfair, fascistic and raci to when a revolt against th
rules and rule-dmakers ensues.

II. To understand that unlike the Star Power Simulation, the
game "Society" does not end when a revolt ensues.

ActivitY: The etddents will see the movie "Z" about the revolt in

Greece.

Evaluation: I. The atudent understands what occurred in Greece When a
revolt againat the government eneued.

II. The studenta understand that the society involved in th
Greek revolt did not end, but was suppressed.



s

UNIT: NATION BUILDING--INTERNATION SIMULATION

I. The student will help te build or create the elements of
which a nati n is composed.

II. The student will make decisions as te the typ of natio

he desires to create.

III. The student will make decisions as to hew his nation will
inter-act with other nations.

IV. The student win analyze and evaluate the consequences
his decisions as the decisions effect the model of his

nation.

Activities: I. The student will engage in research ix order to build his

nation.

II. The student will write a paper describing the nattet which

has been built.

III. The student will deve1op maps, graphs, and displays te

illustrate his nation.

IV. The student will complete the forms necessary to the inter-

nation simulation phase.

V. The student will input relevant data into a computer.

VI. The student wiill analyze and modify his decisions an they

effect his nation.

Evaluation: T. The steeant did the research necessary to the completion
of the unit.

II. The student wrote a paper describing his nation.

III. The student prepared the maps, graphs, and displaya.

IV. The student completed the necessary rerms.

V. The student was able te, input the data into the computer.



HATION-EUILDING UNIT

In this units atudents will work with teathers to develop an understanding

of the factors involved in living in and operating a nation. The unit is

divided into two phases. In the first phases the students mill build or create

a nation accoTding to the conatraints and directiona given later in this

manual. In the second phases the nations which have been created will interact

in th ways in whieh the students believe nations interact in the real woad.

FOr example, nations may develop military alliancess trade agreements, etc*

Once d cieions have been made students will be able to analyz the consequenees

of these decisions and to modify future decisions.

Phase I - -Nation Builagg:

I* Students will be aseigned to a nation-team. Each team will
consist of 5 - 8 studeuts. Each team will be told that it
is its responsibility to build or develop a nation. The
given factors in this exercise will bes

A. Geographic size and location.
B. Deciaions will be constrained by geographical size and

location in relation to the countries in the real world.
E.g.--A mythical nation located in the Middle East cannot
have an arctic climate.

C. Decisions mnist reflect internal logical consistemay.

II. In developing the profile-characteristics of each nation
the following elemente should be built:

A. Size of popeation.
B. Composition of populationp...races age distributions

etc .

C, Typo and qeantity or natural resources.
D. Economic structure--export:vs, imports major goods

eervices.

religions

and



Phase I--Nation BILLam_israta:

E. Allocation or GNP.

F. Type of government - satisfaction with system.

G. What art the geographic features?
H. What is the standard of living?
I. What is the constitutional and legal structure?

III. Students may work on related projects similar to the following:

A. Build maps.
B. Worldlo Fair type of display showing products, customs,

etc.
C. A "collage" ohowing haw people live.

D. Grapho illustrating such things as age distributiomp

projected growth of population and/or GNP, impozt-export

statiotics.

IV. Illustrated example of given geographical size and location.

Phase II--Inter-Natiou SiNE tion Game:

I. Activitiei.

A. Student, teacher briefing to

1. teach students how to complete the required forms

for the game.
2o explain terminology, such as GNP, military allocation,

etc.

3. show importance and necessity for international
relations.

4. show how cemputationo required in the game are made.

5. explain the latitude and effect or each decision.
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Phaee IIIn r'.Naticn ation Gmmal

I. AA121141e2alaaLi

6. explain composition and organization of teams and other

organizations.
7. explain the function of the International Organization,

and the newspaper.

Note: See Appendix A for standardized forms to be utilized.

B. Play the g

1. teams fill out budget form.
2,

information.
3. all teams turn information to control center.

4, information is double checked at control center.

S. information is fed to computer and the resulta obtained
from the computer.

6. computer output is double checked by control center.
7. output information is handed to each tean.

8. control center feeds the newspaper some information.
9, teams decide on trade, alliances and treaties, and

relationships with the InternationalOrganization.
10. teams proceed as above in stops 1 thru 9 until

termination.

C. Debriefing.

1. Student feedback sessions.

a, To provide an opportunity for !students to
question other students about decisions, results,
etc',

b. To prereeee an opportunitTfer students to interact
about their own feelings in their particular role.

2, Evaluation.

a. Student diary on what he did and what he felt
about it.

b. Student evaluation of other students performance--
stress cooperation.

c, Teacher evaluation of each nation.eteam.
See Appendix B.



Relation Between This Unit And The ECCP Course And Text

It seens that this unit illustrates the following concepts as related to

A. Decision-making

B. Modeling

C. Use of Computers

D. Feedback

E. Man-machine interaction

Biblioaukc
1. "The First New Nation" Upset, Seymour.

2. "Internatien Simulation Kit" SRA.

3. See newer version or above by IBM.

L. "International Relations" Joseph Frankel.



Appendix 13

Evaluation FormNation Building Unit

I. Team: List names or team members.

11. Consistena,

III. Relation to real world

IV. Evidence of research

V. Completeness and organization

VI. Presentation



UNDERSTANDING COMPUTER CONCEPTS

INTRODUCTION

In this unit, attention is focused on the process and techniciees by which

computers are able to perform the operations which make them one of the most
powerfa machines imented by man. The concepts associated with computer
Logic and the electronic circuits which are utilized by computers to solve
problems and make decisons will be studied in some detail. During this unit

we will learn to program a computer in a language called BASIC. YOu will

actueily control a million dollar computer through our remote computer terminal.

It is hoped that by this approach you will gain eome insight into the power

and limitations of the computer.

COMPUTER SYMBOLS

Electronic devices respond to electronic aignals. TO make these signals
represent in/Ormationo we yet) a codes lust ae we WO a cede of sounds with our

voice or of written alphabetic letters when we want to communicate in a spoken

or written language. As you nay knows the modern day computer performs most

of its functions using the zeros and ones of the binary code. Using these two
symbols many different infornation codes can be developed and are in fact used

in various parts of a oomputer for handling different kinds of information

processing prOblems.

While the binary cods nay seam severely limited ar1 quite awkward to those

who are used to the decimal system, it is really simplicity itself to the computer.

This is because the basic electronic parts inside the computer can exist in or4y
two possible states, current is either on or off, a "'witch is open or closed,

magnetic materials are magnetized in one direction or the opposite. There io no

in between those extremes. Some examples of this are given below:

1
lic__I :-- 0 I

Punch ca41:111

The logical operations used by a digital computer to make decisions aa
weil as other computer functions, are performed using the zeros and ones of

the binary system. The basic nature of these fUnctions can bast be demustratnd
-with examples mach as we dhow in the following section.



CONFUTZR LOGIC

The logic circuits used in a computer are based upon, some very eimple

concepts. Ttleyvailize the same rules of logic used to design home lighting

circuits, the rules of Boolepn algebra, invented by a nineteenth centnry

English mathematician named George Boas.

A Boolean expression or statement lz either true or it is false and those

twv conditions can be represented ley agy two state device each as those shown

on the first page. Boole devised a set of algebra-like rules for manipulating
true-false expressions using three fundamental operation0 AND OR and NOT.j

In studying these three eperations it mgy be helpful to develop soma e:

the fundamental elements of syMbolic logic. These ideas will be useful in

solving more complicated and sophisticated problems.

THE "ANp" FUNCTION

As our first ecrample of a logical operistion
statements:

A. If I ge ouU:oors
and

B. If it is raining
then

C. I will gat

consider the following

Here me have two Ideas which coMbine in a
logical way to produce a conclusion which
according to the rules we use in our think,.
ing is a true statement.

In order to convey the 1-asic characteristics of this coMbination of ideas
to the computer, me must fiLe a wgy to represent the basic relationehips Which
link tha three statements in the example above using a T-F or 1-0 binary coda

with which the computer is able to work. Before doing this however, let,e
examine these statements in more detail.

Here are two statements related in snch a way that the third statement

can be arrived at as_a valid conclunion4 given the information supplied by

the first two statements. TO put it another wey, if the first two statements
are true, then the relationships between the first two sentences and the third
sentence are each that the third senterce must also be true. On the other
hand, neither the first sentence nor the second sentence ALONE leads to a

logical conclusion. In order to make this point obvious, es can restate the
three statements given above in the following form:

A. If it is true that I
go outdoors

AND
B. If it is true that it

is raining
THEN

C. It will be true that I
will get wet.

If re ignore B then C is not necessarily
true, and similarly if we do not ornsider
statement A.
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If me ignore the context of the three statements and look only at the
relationships which exist between Ap Bp and C ue can restate the system

as foilowss

If A is true AND If B is true THEN C is true.

The relationship linking statements A and B with statement C establishes

a set of eonditions Which sugest that C will be true only 1.--tvn statements

A and B are both true. It follows from this that:

If A is false If A is false If A is true

AND AND AND

If B is true If B is false If B ia true

THEN THEN THEN

C is false C is false C is true

If A is true
AND

It B is false
THEN

C is falee

To relate the content of these logical statemente to a binary system, the

following symbols are utilized.

Tie statement is true Fga statement is no!: true

A truth table Showing all the posetble conbinations of truth value for the

statements Al B, and C is shown below.

A B C This simple combination of two statements
and a conclusion demonstrates one of the

T F F basic operations which a computer must be

F F F able to perform if it is to solve logical

T T T problems. This operation is called "AND"
and is syMbolised with an upside down U. That is Ana, read A AND Bs will be true
only when both statement A and statement B are true. Or stated slightlor different
statemantAand statmematBmst both be true beforoCis true.

THE "OR" FUNCTION

just as arithmetic uses several different operationsaddition, subtraction,
division, multiplicationto solve arithmetic problemsothe solution of logical
problems similarly involves the use of several different operations. From the
study above you are familiar with the first of those operations--The "AND" Function.
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A second operation of basic importance is th "OR" function. Jest as the

AND operation represents; the idea of teo things both being true, the OR operation

represents the idea of either one or both of two things being true.

Again we illustrate with three statements A0 B, and C.

A. If I stand in the rain
OR

B. If I stand in the shover
THEN

C. I will get wet.

Logival representation of the relationships between these three statesents

nay be written easing the sylSbol U to, mean OR. And the relationships could

then be summarized as AUBeC which is read A OR B is the same as C. This means

that C has the same truth value as the statement A OR B. Or differently, C is

a true statement may if A is true or D is true or both A and B are true

statements. A truth table showing all peeeible coebinations of truth value

for A and B and the OR operation is shown below.

A B AUB

en FUNCTION

The two logical operati ) diseussed so far have each represented a concept

which was basic to the development of logical reasoning. The "AND" operation

represents the concept of combination. The "OR" pperation represents ',1;he eoncept

of alternative. Each of these is a binary operation. That is eadh operation

assigns a truth value to every coMbination of TWO statements. The last operation

we studye-The "NOT" Functione-represente an eqaaily important, but semeehat

different concept. This operation requires only ONE statement and thus is called

a emery operation

The NOT function reverses the truth vales of a statement. That is if

statement A is true then NOT statement A is false. If statement B is false then

NOT B in true. Symbolically the operation NOT is represented with ae-. For

example, if a statement is represented by A0 then NOT A is writtene0A. The trath

table for this !Unction is given below.

ees'A



"AND" and "OR" and "NOT"

The concepts of AND and OR and NOT can bo coMbined to express someWhat

more complicated conditions for a logical problem* You, nay wish to find out

when statements containing various combinations of these operations are trns

or false. To do thie we construct truth tables for all possible coMbinations.

Study the example below.

A. If I go outside C. If I stand under D. I will get

AND OR the shower THEN wet.

3. If it is raining

We want to find out when D is a true etatement.

This combination of relationships may be expressed symbolioally as

(A AND B) OR C en D
(A (I B) U C no D

Bnilding ths truth tablefirst columns A, B and A)B, then C and (Ang)UC.

4 2-----V---4--413-122
We aee that D will be true in five

T
possible cases for A, Bo and C. You

T T T F T should verify for yrnrself that each

T F F T T is true under your usual reasoning

T F F F F pattern.

F T F T T

F T F F F
F F F T T

F F F F F

p,-Problona Set 1

Constrnot truth tables for eadh of the foIlowing:

1. APB
2. ALITB

3. "A(An15)
4. (A/101c

5. AnwOuc)

Using truth tables determine mbich of the following statements are true.

60 AnB An(AuB) 8. An04-AB) nit AUB 10. AU(B)C) (AUB)1(AUC)

7. loim$NB -"Axis) 9. Arono (Anr) c

-65.
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Exer ePb len Set 1

Each of the following four statements has the

problems 11-15 symbolize each eentence usimg A, Bs

tell if the statement is true or false.

As The earth is roundtrue.
B: Deserts are dryitrue.
C: Oceans are coldfalse.
Ds The mom: is flat--false.

truth value
Cp Ds Up p

indicated, In
and "' and then

11. The earth is round or the moon is flat.

12. Deserts ars dry and oceans ar cad.

33. The moon is flat and deserts are not dry.

14. It is not true that the moon ie flat.

15. The earth is round, or the deaerta are dry and oceans wamm.

MA1HEMATIC/1 NUM OF OUR LOGIC

To traaemit the relationships developed in the previous sections to a

computer, we met build a mathimmitical model for our AND, OR, and NOT operations.

This is a simple task since the trnth value is alwgya one of two abates, either

T or F. 144 can replace each of these with a 1 or a 0 of the binary code. Thns

we arbitrarily make the following stibstitution:

Let T be replaced by 1,
and F be replaced by 0.

Our truth tables for AND and OR then look a'", this:

tr-+---------4 A B AUB
"T-

o 1 0 0 1 1

3. 0 0 1 0 1

1 1 1 1 1 1

A computer is sometimes used to determine the truth value of a compound

statement such as:

A teaeher hex decided tp award an A to each student who has an

average of 90 or above AND Who has turned in 5 or more asaignments.

This statement can be represented symbolically as:

S student Who has an average of 90 or above.
A cs student who has turned in 5 or more assignments.

The cc:4pound statement is then: SnA



MATHMATICAL =El OF OUR IAIELS22B1L1

And the four possible combinations for each student are Shown below:

CATEGORY S A arm "A" Grade Awarded

1 F-0 0 0 No

2 F-0 1 0 No

3 T61 0 0 No

4 T-1 1 1 Yes

It is clew- that only students in category 4 received A's since students

in categories 1 and 2 did not have a high enough average, while those in category

3 had not turned in emour% assignments. AB expectwd snA is true only when

both conditions are Urn and otherwise it is false.

Exa1geJak2,

Using O's and l's construct the truth tables for the following:

1. A19A 2. (An77;1A 3. -IxEr3y)-0 4. r'WgemBUC)

In problems 5-7 E-774bolize the statmsent with ApB,C, etc. and dotermine

its truth value.

A Drawing a flowchart is difficultThis is false.

B Logic is easy6.-This is true.
C Algebra is helpfnl--This is true.

5. Drawing a flowChart is diffier,II6 and logic is easy. Is this statement true

or false? (hint: eyMbolize it ..4heil draw a truth table)

6. Algebra is not helpful or logic is easy.

7. Logic is mot easy and algsbrammeful, OR drawing a flowthcrt is difficult.

TRUTH TABLE DESIGN

Suppose me are given the job of finding a logical expression for C whith

involves A and B and whioh has the following truth table:

1
3.
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PROBLEM SET 1142311

1. A B C 2. m. 3. C 14. C

0 0 1 1 10-

0 1 1 0 0 0

1 0 0 1 1 1

1 1 1 1 1 0

Find an expression for
C involving A,
B. tc.

Note As B are
the same as in
Problem 1.

5. In the stairway leading to our classroom thereils a light controlled by two

switchesone at the top of the stairs and one at the bottom. If both switches

are off, the light be offs bat it can be turned ca by flipping oither

switch. Similarily when the light is an, it can be turned off by throwing

either switch.

Develop a truth table and the logical expression which ts necessary* to

design a circuit like this one.



INTRODUCTION TO THE LOGIC CIRCUIT BOARD

The Logic Circuit Board is a collection of many electronic components.

It is useful in the design aRd analysis or simple circuits. In each of the

boards no batteries are reqnired. The top panel displays four lamps, four lamps,
four slide switches, and four relays. Can you identify each of these units?

Notice that four sets of double eyelets marked with a minus sign are
available al, the center of the panel. Eleetrical energy required to operate
any unit on the board can be obtained by inserting the tapered pin at the ead
of the connecting wire into aRy of these eyelets, ana then inserting the free
end of the wire into the eyelet comi-oited to the elament which is to be operated.
To prevent breakage always grasp the tapered pin by the plastic grip and insert

or remove the wire with a twisting motion. Otherwise, the wire will be 'c:oken

away fram the pin.
-

Each terminal is connected to twe eyelets. This is sufficient to connect
any desired circuit since aa arbitrary number of terminals can be connected
together by a chain of jumpbrs.

_

A
F.).)12c, 3

-

C. 31 Li



Figure 1 shows a slide switch cut away so -chat you may see how it works.

In Fig. 1 the switch is iA the "0" position. The metal bridge carried by tne

insulating handle is connecting the terminal b to the terminal c. Since the

lamp is wired to the battery through terminals m and c there is a gap in thn

metallic path between m and c awl the lamp is not lit.

In Fig. e the awitch has been operated and thus the slider is la the "1"

position. Now the metal bridgn coanects terminals m aaa c, since there is a

complete metallic path from the battery threugh the lamp it is lit.

Figure 3 is a circuit diagram arranged to show how the circuit symbols

correspond to the switch, lamp battery and wires in the pictures.

For clarity the details of a slide switch are drawn for only one contact

on the awitch. Each of these switches each have four sets of such oontacts.

The 4 sets are lasnlated from each other but are logically coanected, whenever

the slider is operated ail tour make contacts are closed and whenever the

switch is returned to a nen-operated position ail four of the break contacts

are closed.

Figure 4 shows the truth table for the switch A. If A is open (net operated)

then the light (A1) is off (0). However, When the awitch is operated (closed)

the light (L1) goes On giving a truth value of 1.

In our first learning experience with the LC° --Use the circul Anne*

in Fig.l. We wish to control Lamp Ll with switch e us use the secneen I

contacts controlled by uwitch A. To do this connect a wire from Lamp Ll to the

m (make) eyelet of section 1 of A. The diagram (Fig. 3) indicates that the other

contact of section Al must conaect to the minus terminal for electrical energy.

The c (common) eyelet represents the other contact of the switch circuit by

operating switch A. Now shift the tapered pin from the miaus (-) eyelets on

the pancl. Chehk your circuit by operating switch A. New shift the tapered

pin from the minus temenal en the panel and to agy other negative termiaal

and observe the action of the switeh.

The operation of this circuit is described by the Table or Combinations

(Fig. 4) ColUMX A represents the state of switch A and Column Li represents

the state of Lamp Ll. Thus a zero (0) under the A desigaates "Switch A is

not operated," while a one (1) in Column A designates Switch A is operated.
Correspondingly a zere under Ll represents Lapp Ll is not lighted aad a one

(1) in Column Ll states Lamp Ll is lighted. Check the Table in Figure 4,

using the circuit you wired.



PROBLEM SET 4

1. Connect Ll and two contacts of switches A and B as shown below.

V)

2. Operate switches A and Bs observe Lamp Lls and complete the Tables above.
Why is the circuit called an AND circuit? How many ones are in the cutput
column of the Table?

3. Connect Ll and the contacts of A and B as shown In Fig. below. What is the
effect on 14104#operating (1) A only, (2) B only, (3) A and B? EXplaiu.

0
O

-0

4. Complete the Tables Fig. above. Explain why this circuit is called an OR
circuit. How many ones in the output column of the Table?

5. How many ones l's would be found in the output column of a Table for A AND
B AND C? Verify by wiring a circuit and constructing a table of combinations.

6. In order to initiate a calls the receiver in a telephone booth must be lifted
and a coin deposited in order to obtain a dial tone. Each of these acts
operates a switch. Prepare a logical expression and a circuit diagram thht
meets these requirements. Wire it upon the board and prepare a table of
coMbinations.

7. The fire alarm system of a school has a number of switehess lets say fours
located throughout the building. Prepare a logical expression and circuit
diagram showing how agy one of faur switches may be used to sound the alarm.
Wire it up on the logic circuit board. Prepare a table of coMbinations.



COMPUTER LANGUAGE

BASIC is a compiler language that was developed at Dartmauth College in

eptember of 1963 by Professors John G. Kemeny. and Thomas E. Kurtz. The

bbreviation BASIC stands for 'Beginner's All-purpose Symbolic Instruction Code.'

his language WAS originally designod to be a simple language that students

ould use artor a few hours of study. The language has since been expanded

nto a more powerful, general-purpose programming language, but the simple core

as been retained. The novice can uee the simple statements of elementary

ASIC whether or not he is aware of the additional features available to the

ore expert programmer.

The bast way to learn BASIC is sit down at the teletypewriter, and do same

ASIC programming. The teletypewriter keyboard is aimilar to a typewriter's,

xcept that there are no lower-case letters. There:is no backspace key, but

&SIC does allow the programmer to correct errors as he types. Typing a left

rrow (i-) effectively baCkspaces the teletypewriter one apace. For example:

It F (JR_ .-- L.D 0
mad be recognised by the computer ao

//fa Foie, I - ta 0e
itting the key marked RETURN signifies the end of the statement and returns
he teletypewriter to the left edge of the paper; the computer will send a

INE FEED to the teletypewriter to advance the paper one line and indicate

hat it is ready for the next statement.

Here is an example of a simple program in BASIC; it's a program for cal-

Ulating the hypotenuse of a right triangle.
i irX =

L / e

Lcr z Cx-r V+ a).
4-tp P!.1.1\h7 T C. 1.4 S L Jjs.

50 END
11 statements begin with a number which serves to identify that particular

tatement and shows the position or that statement in relation to the rest of

he program statements. Second, the statement itself, which follows the

tatement number, always beg3ns with an English word that serves to identify

hat type of statement it is.

Statements need not be entered in order as the program is composed, but

he program is executed in order of ascending statement numbers. 'Mtperienced

rogrammers usually choose statement numbers which are multiples of five or ten;

ais is to leave roam for inserting additional statements laters should they

9 needed. Also, a statement can be deleted from a program by typing the state-

wit number and then hitting the RETURN key.

ariables rerand Opo
Variables are the names

ad second at the same time,

re located.

rations

we use in two ways. First, to represent numbers
the names of oamputer cells where these numbers



8. Here is a circuit problem for you to solve. You are given cwithces A. and B

and Lamp Ll. Draw a circuit that will light the lamp only if A is operated

AND B is NOT operated. Prepare a Table of Combinations for this problem.

Wire your circuit and check it against the Table. If necessary correct

your circuit. Draw the correct circuit diagram and the Table In the spaces

below.





Lasia..)lseressioatbdrationscont.1

Exampl c of numbers we can use in the BASIC language are:

16, -3.20 3.1416, 14E50 -0.6E4

Ms last two mAy se strange to 'van but they arc quite simple. The

letter "E" stands for exponent and means "10 raieed to a power." Thus

14E5 ie 14 X 105 1,400,000t

-0.6E-4 is c.6 X 3044 0.00006

A variable may be named In BASIC with a single letter of the alphabet or

with a letter of the alphabet followed by a single digit, 0 through 9. Q, 4L-1

2.6)

Any conptan6 used in a program can be ah integer or a decimal fraction.

xample,

(o 5'. 7

An expression is: 1) a variable, or
2) a constant, or
3) any conbination of variables and/or constants connected

by operators.

Thus

Ko 10.5, git,z.+ (3*14.6 + X), 03, yxl

are examples of expressions in BASIC.

The arithmetic operaters in BASIC ares

* multiplication + addition

/ division - subtraction

Also, since thereis no way of writing X4 on the teletypawriter, the symbol it-

was chosen to signify exponentiation. Thus, X12 means

TYPES of Statements

1. The LET Statement

When a Let statement is executed the variable on the left side of the equals

sign is assigned the value of the expreesion an the right side. The form of

this statement is:

Let X K +

This causes the computer to add one to the value stored in K and to store

this sum in the cell named X. The general form of this statement les



LETACvariable,Ple expression

In some computer systeme, for example the Hewlett-Packard, the LET can be omitted.

THUS LET X e X+ I could be written X K + 1 on such cystems.

2. The PRINT Statement

This statement causes the system to print output from the program on the

teletypewriter. An example is:

PRINT "THE SUM OF 2 + e IS" X

The general form is:
expression

PRINT or < or > 000
message message

To print a message we simplor enclose the message within quotation marks in

the PRINT statement. lib may print the value of any variable, constant, or formula

by including it in the PRINT statement. The word PRINT followed by. nothing causes

the teletype to space one line upon execution.

3. The END Statement

Every BASIC program must have an END statement and it must have the largest
statement nuMber of any in the program.

4. The GO TO Statement

This statement alters the normal. sequential execution o: program statements

and transfers control to a specified statement number. An example of this statement

is:

10 GO TO 30

This statement causes the computer to take its next instruction from line

number 30, and to proceed sequentially fram thtt point. The general form of this

statement is:

GO TO <Statement Number',

The program then continues from the line specified in the GO TO statement.

5. READ and DATA Statements

The general form of these statements is;



READ and DATA Statements.(cont.):

READ c variable list77

DATA < number list 7

and specific examples are:

10 READ X,Y,Z

e0 DATA 1,2,3

Whenever a READ statement is used in a program there must be at least one

DATA statement in the program. When the first READ statement is exacutedl the
first nuMber in the lowest nuMbered DATA statement is assigned to the first
variable in the READ list, the second nuMber to the second variable, and so on

until the READ variable list is satisfied. Sdbsequent READ statements will begin

reading data where the previous READ left off.

The INPUT Statement

This statement is used when the provammor wants to input numbers into his
program from the keyboard as the program executes. The general form is:

INPUT <iariable, variable,

and a specific example is:

35 INPUT XoY,Z

-
When the INPUT statement of the program is executed, the teletypewriter

will type a question mark, indicating that input is to be typed. The programmer
responds with the correct values for the variables. He then presses the RETURN
key, and the program continues.

7. The IF-THEN Statement

This statement tests for equality or inmqualitybetween two expressions and
transfers control depending on.Whether the test is true or false. An example of

this statement is:

50 IF X m, K/2 THEN 35.

This causes the computer to compare the value of the number in X with one-
hair the value of the number stored in K. If they are equal the compnter will take
its next instruction from line number 35. If they are not equal the instruction
following line number 50 will be the next one executed. The general form of this
instruction is:

8 2



IF expression 7 relational operator < expression >-
THEN ( statement number >

The relational operators allowed are:

: less than
;rgreater than
= less than or equal

greater than or equal
= equal

not equal

If the test is trues control will transfer to the dtement number fort:ming the

THEN. the test is false, ce-col transfers to -Um next sequential F,zatement.

8 . FC . NEXT Statements

0f-7- in a program it is 1.1cessary to loop through a group of statements
several tL....mes to perform a calcalation or a print0 The FOR ... NEXT statement
does this- with a minimum of programming effort. ThL. general 2orEa of the two

statements is:

FOR variable-7 gs < expre s sion ) TO (expression STEP ( expression

NEXT ( variable

and a specific example is:

10 FOR X Z TO 20 STEP 5
20 LET Y Xt2
30 PRINT Y
4o NEXT X

The values of the expressions for the initial and final values are conputed once
upon entry into loops as is the step size. If the step size is omitted, i+

is assumed to be one. Let us consider the example:

20 FOR X u 5 to 25 STEP 4
20 PRINT X
30 NEXT X
4o

Upon entry to the FOR loop in statement 10 of the examples the variabie X is set

to the value 5. Statement 20 is executed, and then the NEXT X statement at 30
directs control back to the beginning or the loop at statement 10. X is now
increased by 4 and the process repeats itself. When X is larger than 25, the
FORm-NEXT loop Is completed and control ie transfered to line 40.

9. The REM Statement

- 7 8-
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9. The REM Statement (co t )
The REM statement is used to insert comments into programep for explanation

and future documentation. For example,

10 LET Z in 3
20 REM Z IS THE
30 PRINT Z

The computer doe,-- not p.

only.

LENGTH OF THE RECTANGLE

act upon this type statement. It ie for information

CONTROL COMMANDS

There are several cc-.31L_ _3 th may be given to thc compntc,? by typing the

command at the start of a le line no line number) and 2ollowing the command

with a CARRIAGE RETURN,

STOP- Stops all operationE once, even when the teletypewriter is typing.

RUN- Begins the computation a prqgram.

SCRATCH- Destrays the problem aurrenday being worked on; it gives the user a

"clean sheet" to work on.

LIST- Causes an up-to-date listing of the program to bp typed out beginning at
line number XXXX and continuing to the end.

In conclusion, programs written according to the rules given, will run on any-

system using the BASIC language. Programs ghouId be prepared on "local" according
to the inetractions an the following page and then "HUN" on the computer.
Instructions for running are given on page 83.



TO PREARE A PAPE TAPE

1. k the control hob on the lower rill of conse1e.to "Local." This turns

on the typewriter but nothing will go over the Wephone line.

Press "ON" button on left of conso1, (pm: 122. Eta) Its turns on the

punch.

3. Press "RUB OUT" and "REPEAT" icm 81 etaneousl,y. This gives a "leadeelion

the tape.

Tetpe program. You may leave spaces liereever you please.

5. At the end of each line, type "REIM" and "LINE FEED" and " OUT" in this

order.

6. If you make a mistake while madng a tape, you r do one of three things.

a, Retype the entire line,

b. gESIE the tape, the number of specula/aired and the sem

of OUTS",

c. Tne a left arrow, for each letter, number or space which you

writ the ce,e.te to ignore,

After doing either b or ol retype the item correctly.

7. After the last REM kto LINE FEED, punch about an inch or two of ; OUTS

and tear tape off.

8, llirn control to "OFF" (lower right side).

-80-

TO OPERATE TEE COMTE

1, Place paper tape in Tape Reader. Be Enre reader is in "Free" positice.

2, Irn acoestic Dopler "OW ,

3. ban control knob to "Line .

1i. Using the telephone dial tee foilowik,

5. Place phone in acoustic coupler creih.

6. Type a few letters and thee press the CU key. rne comuter will respond

with "???"

7. Log in by tning d RETRN.

8. For a new program type "Tape'. (Return)

9. After the c ter lime feeds and returned turn on tape reader.

10, when the te0 is all nen injtype "Key'. (Return)

U. After it line feeds and returns tve " '". (Return)

D. Machine will then c te progr and type ewers,

13. If you want to stop machine while printing, type "stop" or "CTRL", "EFT"

AND "P" key all at the same the.

If you lot to rIm E grogram already in the c e ter libraryd type GET-

(program nase)

15. After coveter line feeds and retnrns, type RUN.

lb. When propan is executed, type "Dye" andiachine will disconnect itself,

17, Turn console to "OFF", 'Nang up Phone, and tarn acoustic coupler "OFF'.



Summary of BASIC Definitions and

Constant: A number composed of digits with or 117
sign; or a number composed of digits
a digit.

-cut a decimal 1-.:int and/or
the letter E followed by

Line number: An integer number be--leen 1 and 999

Simple variable: A single letter or
A letter followed by a digit.

Subscripted variable: Letter (expression). or
Letter (expression, expres Jr%)

EXpressions A variable or
A constant or
Any combination of variables and/or cf,r;:mrstanta connected by arithmetic
ornrators.

tic operators: First priority
Second priority

Third priority

Comparison:

< Less than
-7 Greater than
= Equal to

(It Less than or equal to
-7.r.Greater than or equal to
< .7Not equal to

Label: flAny letter, number, or symbol"
(except quotation marks " ")

READ variable
READ variable, variable, variable

DATA
DATA
DATA

constant
constant,
constant,

INPUT 7ariable
INPUT variable,

constant, ... constant
conntant, "string"

variable, .0., variable

exponentiation
saaltiplioation
division
addition

...- subtraction

LET variable us expression

GO TO line number

IF exnressiem comparison expression THEN line number



FOR simple variable = expression TO expression STEP expressiou

FOR simple variable expression TO expression

NEXT simple variable

PRINT
PRINT expression
PRINT abel

PRI or
abel

xpression

END

FUNCTIONS

;..J
< label

or
expression

SQR 8g:care root
INT imleger part
AND random number
ABS absolute value



PRO

1. Make a paper tape of the following program:

10 PRINT "THIS PROGRAMWITTEN BY your name II

e0 PRINT
30 FOR I g= 1 TO 4
40 PRINT "LEARNING ABOUT COMPUTERS IS FUN"

50 NEXT I
60 END

2. Call the computer and load your tape Into the computer memory.

3. RUN the program.

4. Have the capputer list the program.

5. Turn the output sheet and tape into your instructor.

PROBLEM e

Write and run a computer program that will print your name 5 times and then

stop.

This problem solution shadld include:

1. Flow chart
2. Program listing of correct program.
3. Output from computer run.

Your output should look like this:

PROBLEM ? BY GERTRUDE PANSY

GERTRUDE PANSY
GERTRUDE PANSY
GERTRUDE PANSY
GERTRUDE PANSY
GERTRUDE PANSY

DONE

d

.L1/ 0.)j)1

LT CCzJ
r2 c 6-- ,rz

6-0) 10 I- &

C d



PROBLEM 3

write and run a BASIC program that will do the following:

ABSUMA that you can save money as foilowe: 1 cent the first days

2 cents the second dAY, 4 cents the third dAys 8 cents the fourth
day,....etc. eadh day doUbling the amount previouAy saved. Have

the computer print out a table showing the results of following

this plan for 30 days. How much woad you have to save the 30th

day? What ia the total amount you wouId have saved after 30 days?

The problem solution should include:

1. A flow chart.
2. Program listing.
3. Output frmn a computer run of the progr

4. Answere to the queations.

Your output should look like this:

PROBLEM 3 WRITTEN BY GERTRUDE PANSY

DAYS DAILY AMOUNT TOTAL SAVED

1 .01 .01

2 *..02 .03

3 .04 .07

4 .08 .15

. .

.

. .

30 ? ?

PROBLI244

Write and run a BASIC program that will count by 21a from a starting point

whidh is input from the teletype keyboard during the run. The computer &mild

stop after it has counted 5 numbers.

The probelm solution should include:

1. Flow chart.
2. Program listing.
3. Two differamt owww Jr rune.
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PROBLEM 4 (coat.)

Your output should look like this:

len GERTRUDE PANSY

??

?? (Type Control C)

DONE

16

4

16

4

6

18 20 a 4

8

2

10

2

12

PROBLEM 5

Wi.ite a HBASIC" program that will print out N integers starting with A. Then
modify the program to calculate the MEM of the N integers, along with printing
out the integers themsolves.

This problem solution should include:

1. Two flow diagrams
2. Two computer programs
3. No program listings
4. Output from the computer runs or the programs.

Your ziutput should look like this:

PROBLEM 5 BY GERTRUDE PANSY

1 2 3 4 5

6 7 etc.

The sum of N integers is

-06-





PROBLEM 6

Write a BASIC computer program which will input two numbers from the teletype
keyboards both of which are less than 1502 and find their uum. The computer
should print out the nuMbers, the sum, and tell whether the sam is greater

than 200,

This problem solution shou3d Include:

1. A flaw chart
2. Program listing
3° Conwuter run which includes at least 3 pairs of numbers with sums

over 200 and 2 pairs with same less than 200.

Your output should look like this:

PROBLEM 6 BY GERTRUDE PANSY

?? 3, 5

TRE SUM OF 3 AND 5 Is 8 AND
THIS IS LESS THAN 200.

?? 1470 102

THE SUM OF 147 AND 102 IS 249 AND
THIS IS GREATER THAN 200.

PROBLEM'?

Write a "BASIC" program that will convert inches and feet to meters and centi-

meters. Use a READ-DATA statement.

Your problem solution should include:

1. Flow diagram
2. Program listing
3. Output from a good computer run

Your output should look like this:

PROBLEM 7 BY GERTRUDE PANSY

39.37 in. mg 1 meter
3 ft. 8 in. 7 meter 7 centimeters



PROBLEM 8

Write a computer program to solve the following problem:

Mr. I.M. Shrewd wants to know the difference in interest If his savings
account (present balance is $250) is compounded annually, semi-annuallY9
quarterly, daily, or hourly. Assume the current rate of interest is 6
percent and that Shrewd plans to leave the money in the account for 10

years .

This prablem solution should include:

1. Flow chart
2. Program listing
3. Output from the computer run.

Your output should look like this:

PROBLEM 8 BY GERTRUDE PANSY

INTEREST EARNED

YEAR PRINCIPAL ANNUAL SEMI-ANN. QUARTERLY DAILY HRLY.

1 250.00
2

3

10

PROBLEM 9

Wi-ite a "BASIC" program that will compute the sum of the first 1000 positive

integers. Use a FORF-NEXT loop.

Your problem solution should include:

1. Flow diagram
2. Program listing
3. Output from a good computer run

Your output should look like this:

PROBLEM 9 BY GERTRUDE PANSY

THE SUM OF THE FIRST 1000 INTEGERS IS
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PROBLEM 10

Regular4 each month, Mrs. Ima Saver deposits $600 into a jint savings account,
an unknown to I= but lust as regularly each month.° her husband, Worthmore with-

draws half of the than current balance. After a year of these goings-on, how
much money does Mrs. Saver think they have in the account and what is the actual

balance? You can neglect Interest and round off errors.

Your solution to this problem ahould include:

1. A flow chart
2. Program listing
3. Output from the computer run

Your oubput should look like this:

PROBLEM 10 IRMITTEN BY GERTRUDE PANSY

MONTHS EXPECTED ACTUAL TOTAL AMT.
BALANCE BALANCE WORTHMDRE TOOK

1 600.00 300.00 300.00

2 1200.00 450.00 750.00

3
4

PROBLEM 11

Write a "BASIC" program to give the slope of a line given any two points.

Use a DATA statement.

Your problem solution should include:

1. A flow chart
2. Program listing
3. Output from a good computer run

Your output should look like this:

PROBLEM 11 BY GERTIMDE PANSY

THE SLOPE OF THE LINE WITH POINTS
(43) AND (5,7) IS

OUT OF DATA LINE 10
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PROBLEM 12

Write a "BASIC" program to determine and print eat in horizontal lines the first
20 terms in the Fibonacci sequence. Your program should also indicate those
terms which are odd numbers. (You mey use aay method you wish to desige in order
to do so.)
The Fibonacci sequence is the sequence of numbers 19 19 2, 30 5, 8, 130 21, ...0
each of which is the mum of the two previous numbers (these numbers are en/led
Fibonacci numbers).

Your problem solution should include:

1. Flow diagram
2. Program listing
3. Output from a good computer run

Your output should look something like this:

PROBLEM 12 BY GERTRUDE PANSY

*1 *1 2. 49 415

8 *13 *21

PROBLEM 13 Carbon-14 Dating

The decgy curve for radioactive elements is exponential and of the form
A e a.. bkts

where a is the initial amount of the element present, and A the quantity present
after t units of time. The base b and the constant K will depend upon the element
and the choice of units for time. The half-life of radioactive decay is the time
in which the amount of a given radioactive material decreases to oneeha/f its
original amount, Radioactive Carbon 14 is created by the action of cosmic reys
on the atmosphere, and the amount present in a living adbstance remains approximate
e1y. constant. Growing plants and the animals that eat the plants absorb carbon-14
during their life, but the process stops when the plant or animal dies. Radio-
active decay then causes the relative amount of carbon-14 to decrease. Measure-
ment of this loss of radioactivity in fossils permits an estimate to be Aade of
their age. Such a process is known as carbon-14 dating.

Consider the following law of decay for a gpecific fossil and the elemt
carbon-14,

A = 400 2kt

where A is the amount of C-14 present in milligrams after t years. Ion are to
prepare a "BASIC" program that will compute the amount of C-14 present after
500, 1000, 1500, 20000 25000 thru 10,000 years. Fram this data sketch a
curve showing the amount of C-14 present in an object as a function of time.
Fram this curve determine the following:

a) amount of C-14 after 8,250 years
b) number of years required to reduce the 0-14 content to 225

milligrams.



PROBLEM 13 (cont.)

The output from the computer should look like thi

Your gra,h
goes here

i

PROBLEM

:

i

13 BY GERM= PANSY

T (in years) A (in milligrams)
1

i

1

i

i

11)1
1

PROBLEM 114

Assume the population of country la 200 million. Also ass:me each person

requires at least 4 square i-eet of space. How many square m12 _-%1 are required

to hold the population? --- we have this much land in our country? Let us make

the problem more geniardly allowing the population to increast in increments

of 25 million thru 500 and assume that each person requires 4 sq. ft., 1 sq. yd.,

1/2 acré, 1 acre
Let us use the fonar-

SLj. miles P
3706

P }Unions of people
Y Square yard per person

This problem solution dhadld include

1. A flow chart
2. Program listing
3. OutpUt from a computer run.

Your output shmuld look like this:

-where

PROBLEM 14 WRITTEN Br GERTRUDE PANSY

NO. OF PEOPLE
(IN MILLIONS)

'eCO

225

SQUARE MILES REQUIRED IF SPACE PER PERSON IS

L. sq. ft. 1 sq. yd. acre

V

10131

to
0

1 acre

arm,

0



PROBLEM 15

Write a "BASIC" program that calculates the area of any triangle given the
lengths of the three sides. Use Hero's Formula: Ar a of .40.ABC

(sides are al, b, and c; semlperimeter s where-

8 " (a+ b + c)

Your problem solution dhould include:

1) Flow diagram
2) Programlisting
3) Output from the computer run

Your output should look like this:

PROBLEM 15 BY GERTRUDE PANS":

THE AREA OF THE TRIANGLE WITH S1DES D AND is

OUT OF DATA LINE

FROMM 16

Using the computer as a coin tossing simulator write a program to print the
number of "heads" and "tails" in 5, 100 500 1000 200, 3000 4000 500,...
1000 tosses of a coin.

This problem solution should include:

1) A flow chart
2) Program listing
3) Output fran the computer run

Your output should look like this:

PROBLEM 16 WRITTEN BY GERTRUDE PANSY

NUMBER OF NUMBER OF NUMBER OF
TOSSES HEADS TAILS

5
10
50
100
200

1000

9 7



FIJBLEM 17

Write a computer prograrc that will permit you ts,enter guesses for fivc

consecutive throws of a single die. These wilr'be err,2red at the same time

using an INPUT statement. Have the computer simulate Ale throwig of -.the d:Le.

If none of your guesses matches the corresponding thrc-- you pay 35.00. With

one match pm win $1.00 two matches you get $3.00, three matches $10 and
all 5 guesses are eorrect you win $100001 You pay nothing to enter the

game. Have the computer print out the results of batch throw and the winnings.
Play the game 10 times and have the computer summarize your resUlts after 10
v-nes.

prob/em solution alould includths

1. A flow chart
2. Program listing
3. Output from a vood computer run

output shcz:d locP like this:

PROBLEM 17 WEITTEN BY GERIEDDE PLNSY

MY GUESSES FOR THE FIVE THROWS Ala:
7? 5, 4, 1, 4,

THE COMPUTER THROWS THE DICE AND THE RESUL: ARE:

es 1, 40 4, 3

THERE ARE TWO MATCHES, IOU WIN $3.00

YOUR TOTAL EARNINGS ARE NOW $5.00

MY GUESSES FOR THE FIVE THROWS ARE:
a

PROBLEM 18

A table T(1) has fifteen entries. Write a "BASIC" program that will set

T(1) cr 1
T(e) rs 3
T(3) ga 5
T(4) 7

E. .

.

etc. etc.



DROBLEM 18 (cont.)

'1-int the table using a FORNEX7 1m-77 so the autpu leoks like this

T(1) 1
3

T(j) 5

Your problem solution should includc

Flow diagram
Program listing
Output from a good coruter run

PROBLEM 19

Write a "BASIC" program that will sort and count a st S(M) of 30 nuMbers into
the following lists E(I) and 0(I) where

E(I) - Even Integers
0(I) = Odd Integers

The nuMbers will be read ix by READ-DATA statements.

Your problem solutiOn sheuld include:

1. FloW diagram
2. Program listing
3. Output from a good computer run

Your output should look like this:

PROBLEM 19 HY GERTRUDE PANSY

THERE ARE 13 EVEN NUMBERS. THEY' ARE:
138, 12, 16, 44

THERE ARE 17 ODD NUMBERS. THEY ARE:
7, 123, 15...

OUT OF DATA

PROBLEM. c0

Write a "BASIC" program that will use only no more thAn three print statoments
to produce the following table;

9111
0911
0091
0009

-94--



PROBLEM e0 (cont.)

Tcrur -71-c7zlem solution should include:

1. Flow diagram
Program listing

3. Output from a good computer run

Your output should look like thin:

AiDBLEM e0 BY GMTHUDE PANSY

PROBLEM el

A Nike rocket with a 100 pound payload is fired at,a launch angle of 7e.

The equation describing its trajectory is h -0.01345T4 5.222T, where h

is the altitude in thoueands of feet and t is the flight time measured in seconds.

Using the computer calculate the highest altitude reached by the rocket, the

number or seconds required to reach max altitude, and the tine the rocket will

be 27 miles above the earth on its return trip. Using the TAB function have

the computer plot the trajectory of the rocket.

Your solution should include:

1. A flow chart
2. Program listing
3. Output from a correct computer run

The output should look like this: .

PROBLEM 21 WRITTEN BY GERTRUDE PANSY

TIME IN SEC ALTITUDE IN KF-FEET

0 0

10 53.56
20 99.06

300 0

320
340
360
380 42418

'Ywl, MAXIMUM ALTITUDE REACHED IS FEET

PLOT OF TRAJECTORY

THE TIME REQUIRED TO REACH MAX. ALT IS SEC.

-95- '



PROBLEM 21 (cont.)

17E FLIGHT TIME TO REACH THE 27 MILE BOUNDARY IS SEC. I

PROBLEM 42

I. M. My was offered a job at $1.00 a day for the first day with the salary
doubling each succeeding day. That is the salary the 2nd day would be $2.00
the 3rd day $4.00, the 4th day $8..00 etc. At the same tame, R. U. Shrewd

took a job at a salary of $500-a day with a $100 a day raise each dgy after

the first. Both planned to work during their 3 ronths (60 summer vacation

work days). Who had earned the most at the end of the 60 day period? On
what day will they have earned exactly the aame amount? How much will each
have earned at the end of each week during the 3 month period?

Your solution should include:

1. A flow chart
2. A program listing
3. Computer output

The output from this problem should look like:

PROBLEM G4 BY GERTRUDE PANSY

WAN NO.
1
2

3

SLY'S EARNINGS
W

SHREWD'', EARNINGS

12

SLr (OR SHREWD) EARNED THE MObT DURING THE SUMMER

ON DAY THEY WILL BOTH HAVE EARNED THE SAME AMOUNT

PROBLEM 43

I. Solw the following system of equations by hand.

zx 4- 4y -14
5x 4. y 10

II. Write a flow chart and "BASIC" program to solve the problem.

III. Use the program to s_Ave the following system:

Gx 3Y m
7x - '25r 5



PROBLEM 43 (cont.)

IV. Write a program to solve any system of the type worked above. That is,

using the computer solve for x and y if:

Ax
and Dx

By C

35r r't F

where A, Bly C, D, E, and F are read into computer with READ-DATA state-

ments.

This problem solution should include:

1. hand-solved equations
2. flcw chart and computer program for first program

3. computer run for first program
4. flow chart and computer program for second program

5. computer run for second program

PRDBLEM 23

THE SOLUTION FOR 2x 4- 4y. .0-14 AND
5x + y 0-10 IS, (?)

OUT OF DATA LINE 10

PROBLEM 44

Assume the bill for purchases is less tipia n00. You ars to write a program
that will calculate the exact change required in the smallest nuMber of coins

and bills. If the bill is more than the amount paid, print the statement,

"YOU STILL OWE SIR." If the payment is exact print, "THAT IS THE

CORRECT AMOUNT, THANK YOU, SIR."

Your solution should include:

1. A flow chart
2. Program listing
3. Output from the computer run with the following data

Bill
$33.33
$5.45
$1.06
$7.02

Amount Paid
a00.00
$5.5
$1.00
$20.00

-9'7--



PROBLEM 24 (cont.)

Your output should loOk like:

PROBLEM 44 WRITTEN BY GERTRUDE PANSY

YOUR BILL IS $33.33

YOUR CHANGE IS $66.67 SIR.

1 PENNY
1 NICKEL
1 DIME
1 HALF DOLLAR

AMOUNT PAID IS $100.00

1 ONE DOLLAR BILL
1 FIVE DOLLAR BILL

TWIOITY DOLLAR BILLS

YOUR BILL IS $5.e5 AMDUNT PAID IS $5."25

THAT IS THE CORRECT AMOUNT, THANK YOU SIR

Y1OUR BILL IS $1.06





WORKSHEET 1

Construct a truth table for It(Y,(130-C) 111)(13PC)

I kn"(BUC)

Using truth tables determine if the following statements are true.

3. ANO/B) fr .AUB l.i. AU(BAC) (Aul3)fl(Au6)



WORKSHEET 'e

Using Ots and lgs r:onstruct truth tables for the following er4aressions

1. Am-0 2.e,-/An(BUC)

Using truth tables (0 - 19s) determine tr the following expressions are true

3. (1013)1(rdAUB) ... AflB 4. (AA-BM AU B) am AUPW



WORKSHEET 3

Find a logical e4pression that involves A and B which has the truth table

indicated:

10 C 2 C

1 0

1 0

1 1
0
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Una, pivbini mu nu 444 yuj nv away 4/1. sw

to produce the follodog tablej

9121

0911

0091

0009

JOU
44U1U

TED likahDli AlTITDDE PECS IS
PEET

TII
AMR TO EdIII=

45. iJ

II, tire a flow chart 'IltAllf" progra% to solve the problem,

III, Use ne progra to dje the following system:

coiyz5

2:-

DEM CUILITISS
MYR JAGUAR

X fl lis instruction causes the

Input computer to reg. in data and

(DP) store it in cell If,

01 / This Instruction causes the computer

Subtract to subtract the contents of cell El

from the contents of the are .',o1

(Xs) lhe dill:. tr. (mFalt) is leit in

he accuzlator, The cootente of

cell IY art left unch

01 :if This instriction causes the

Clear c(.hputt to erase the present

and kii contents of the scam/ulster

(Ciii) It dots not chaop the contents

of cell TI,

08 Ci This instruction causes the computer

to take as its next instruction

the contents of cell U.

02 U This instnction causes the , (012)

Add computes to add the contents

of cell. TY to ac :tor. 09 OD This inetniction causes the c uter

The sum Is left in the lalt to stop the sequence of instruction

itDD) scot:taster and the contents of (ST) and tesminata the job. This

cell II are left unchanged
instruction is used to end all

progans,

03 a This instractiom causes tlie

?est c tor to e the lo L, lis instruction examines the

in contents of the acculator Zero contents of the accunulator and if

lator and if they are zero or tl they are zero, it takes as its

positive to go on to Kt next instruction the contents of

(RC) instructioo, If the content; cell ff. Other4se it follows the

are negative, the computer

tikes its next instruction

from cell T,Y,

(Zs?) original path,

11 ),1 This instruction causes the computer

!thinly to miltiply the contents of cell IT

U; a This inetruction causes the 4th the accumilator contents.

btift computer to shift the contents (IC) The product ie left in the

of the um:altos left acommlator and the contents of

(SHY) I places, then right I places. cell a are len tmchanged,

06 II This instruction causes the 12 a lie instruction causes the computer

computer to store the contents Divide t divide the contents of cell a

of the accumulator in cell II, by the contents of the accumulator.

(HO) thus replacing its previous (WY) The quotient is left in the

contents, The contents of the accumulator and the contents of

accumulator art unchanged. cell a are left unchanged.

1) / tie instruction cause, the c ter

Square to take the square root of the

Root contents of cell sy. The reault is

(915) left in the accumulator.

.106-

I, Draw a flow dia,74 sod write a
ter progra Ischia! ago that

will sten to oolel and then print
out the SU and ?robot of the to

Ts,

2, Drava flow dice and rie aoantoopino&dolaa1arO0st00t

eillcrrtetheoulUeQiIffC'2V '); and x

3.
Draw a flow diet and

a machine language program that vill coast from

.2 to 116 by tools.

h,
What will the c ter *pot for this pro be

01,11 No, Calcite

912

19 00)0

20 C129

21 230 If the at data is;

22 618

23 518
+1

4 321

2

0111 No, Contents

401°

112

i50530 8

I. Draw a flowchart end cite a machine language ca,. program that will

convert domes centipede to Fahrenheit. The formula is

Fic 4 32

2, Draw a flowchart and rite a emitter program in machine language that vill

find the area and perteter of sectegle ifyon know the length and

width.

3, Draw a flowchart and write a program that will find the length of the

hypotenuse of a rigot triangle if yon I= the lengths of the other two

aides.

Itat oW the

Cell No.

c ter output for this program be.

Instr, Cell No. Instr.

gr0099 1J

0098 15 0900

3 0149

II 0298

5 0312

6 1296

in C656

0508

9 0815

10 1198

11 0303

12 0891

0597

$. Draw a diagram of the major nents of a co. ter and tell shut each part

does, (See page in your No dbout *ten nook.)



WORKSHEET 9

1. Draw a flowchart and write a computer program that mill read in a number
calculate the square and the square root of the number. Print out the

numbero its square and ita square root.

2. What will the c .ter print out from the following program.
;

Coil No, Instr.

2 0098
3 0198
4 1299
5 1001
6 0697
7 0599
8 0597
9 0900
10



XRKSHEFIT 10
BASIC Programming

1. Draw a flaw chart and write a program that will:

a. Print your name and W.S. 3
b. Read in 3 numbers and find their average

c. Print out all three nuMbers and the average

d. Repeat steps b thru d until aut of data

e. Trace your programs showing tha printed output using this data statement

DATA 1se3, -10, 140 e

Program TracingFlow chart

2. What will the computer
10 READ Al B
e0 LETD1.Ae+ B
.30 IF D D THEN (
40 PRINT D,
50 Go to
60 PRINT B
70 Go to
80 DATA ls -2, es 15
90 END

print out for this program?

OUTPUTShow EXACTIJ as computer would
print it aut.





UNDERSTANDING CONTUTER CONCEPTS

01219.9ILLaa2 After completing this unit of instruction oach student should:

I. Be able to operate a remote terminal.

II. Be able to write computer programs in the BASIC language which

utilize the following instructions:

LET INPUT

READ FOR...NEXT
DATA PRINT

GO TO REM

IF...THEN END

and these functio s
SQR RND

INT TAB

and incorporate these operations or procedures

addition exponentiation

unbtraction looping

multiplication edit commands

division comparisons

III. Be able to flow chart, trace, debug, and document a computer

program.

IV. Have an understanding of what a computer is, how it developed,

haw it works, What it can and cannot do, and bow It affects

his life and society.

Activities: During this unit each student will:

I. Read and study student notes on "Understanding Computer Concepts,

and aMore About Computers".

II. Write and run at least 7 computer programs.

III. Read and abstract articles from current computer journals.

IV. Make significant contributions to the small group discussions.

V. Visit a computer installation and discuss its operation with

people in the computer industry.

-122.



EVALUATION: Students will be evaluated in this unit on the following:

I. The number and quality of computer programs turned on.

II. Their contribution to the small group discumlons.

III. The quality of their abstracts.

IV. Operation of a teletype terminal.

V. Their ability to flowcharts programs debugs and document a

covuter program.



LESSON I - INTROX MON TO COMPUTERS

Objective: After completing this 1ezon the student ch7ol1d:

I. UndertAand and be able te discuss a couputer's

Historical growth and development

b. General Osten Organization

II. Be able to operate a teletype terminal.

Activities: I. DisCUBS pages 1-16 "More Abclt Computers".

II. Have students complete Figure #1.

III. Shaw a tube, resistor, chip, magnetic tape, and memory unit.

IV. Using projectual #1 discuss the organization of a computer.

V. Demonstrate the correct procmdure for terminal operation.

VI. Have students practice on terminal pperation.

Hem
1,121emat: I. Read pg. 1-16 in "Mere About computers"

.II. Complete and study The computer Time Line, Figure #1.

III. Complete Problem#1 (Student Materials).
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LESSON 4

Objectives: At tha completion of this lesson each student should

I. Be able to write a simple computer program in BASIC which
includes the statements LET, PRINT, READ, DATA, GO TO, ana
END.

II. Be able to trace a program.

Activities: I. Organize into teams of approximatiely four students each.

II. Present Problem A via overhead transparency.

III. Develop the computer program at the board. Have transparency
'4 on overhead. Stress these points

a. Line numbers
b. READ, DATA: What the computer does, etc.
c. Arithmetic operations and eymbols, especially * and
d. LET
Os PRINT
I. GO TO
g. END
h. Program Name
i. LIST and LISTNH
j. HUN axd RUNNH
k. SAVE
1. UNSAVE

FROG A

10 PRINT "THIS PROGRAM WAS WRITTEN BY I. M. SHARP"
z0 READ A,
j0 LET SimgA+B
40 LET PaBA*B
50 KeINT A0B,S,P
60 GO TO '40
70 DATA e06,1823,40,Z,45601238
80 END

READY



COMPUMR NENORY

COMPUTER OUTPUT
......2:04ECSE.....

THIS PROGRAM WAS WRITTEN BY SHARP

2 6 8 12

18 3 21 54

4.3 2 6.3 8.6

456 1238 1694 564528

A. Have student make tape and run the program.

Home
Assignment: Have students program

Problem #e

II. Problem #3



Hag NO, A

Write a caxputcr program ix BASIC which will

1. Print the folloilig statememt;

PROGRAM WRIM BY (Your maze)

2. READ 2 numbers frog a data list.

3. Form the num and product of these two numbers,

4. Primt the two lumbers, their sum amd their product,

5. Read twc more mumbers amd repeat the process.

MARY OF BASIC GSM

1-70(15----T--137-07 irgEr------

READ Reads data ' a data

statexemt ik erogralt

,:0 READ A, Y1 M e

A
PRINT Types outpaWutst"ARDI73P;

aid mumerical mowers

LET
0,1,, 8 aid aso gms

values

T Xl t X

GO TO Tramsfere comtrol 80 GO TO 185

30 IF A 3 0 THETF
IF ...TR2N Comditiotal tramsfer

DATA Stores data it) be used im

problem

90'DATA 3, 5,1 3,14194

127829

VARIABLES The variables say be

symbolized with a letter,

or a letter amd a muibor

A, 17, A, B(3), D(A)

,

OPERATIONS' ;These are the arithmetic

operatdoms

ft il., I, 4, .,

exp. malt. div. add, subt,

let 2md 3rd

order of executiom



LESSON 3

161E: At the ccolotion of this lova each ctudont shonld:

I, Ba able to write a simple 4-.tr iz,-1Ta in BALT which

Imelda:3 all sta te fru, lesson 2 pita IF,..THEN. and

INPUT statements,

II, Bs able to trace a progrsm.

Activities: I. Disals8 what IF...THEN,.. and INPUT otatemants do.

II. Present probl number B on overhead,

III. Develop program at board. Have tansparoncy g3 on overhead.

17. Present problem =bar 4 on dittoed sheets,

V. Have writs and rut program r din clue.

VI, Have s ..1. ta work on homs as

Ad,w1: I. Co:plats Problem g16,

LESSON b

Objectives: I. To review the concept in lessons 1) 2, and 3.

II, To d-o .nstrate how a computer can be used as an instructional

tool.

Activities: I. Have students working in groups of two complete Review Test I

II. Complete all assigned work in lessons lj 21 3.

III, Extra credit points can be earned by c.i.leting Problem 13.

A20.

ROBLE NO. B

AB eneineer needs to
calcalate the area of several rectangles.

He knows oily the length and width of each.
Since he wil: be

making these calculations many
times in the future, he woulo

like to computerize the job, grite a BASIC program that will

'help him do it. Assume
data will be input from The Keyboard,

and that rectangles with area
greater than 500 ft. should

specially be noted.

-121.



LEssoN 5

2.0111,U,sa4a2p At tha coh7E)latioyi o2 this lesson each student shouldt

I. Be able to write a simpl c_. caLputor program 1:7Ilich -2mclados
stetementrl fraa lessen 3 plias the FOR... NEXT statement.

II. Be able to iwace the progra.

Activitle( I. Discu6s looping pa-Jcedures.
_

II. Discuss the FOR... NEXT statement.

III. Present problem #C.

IV. Develop solution to problem #C.

V. Have students work problem #1C.

VI. Have students work on Home Assignment.

PROBLEM NO, C

Find the maxim= area that can be enclosed with 250 feet of Rencing, if

the shape of the area is rectangular.

PROBLZM NO. 10

Write a computer program that will:

1. Print the statement
THIS PROGRAM WAS WRITTEN BY a_ur Namoq

Compute the amount of time required to pay off a loan of
$2500.00 at 5% if the monthly payment is $50.00

3. Compute the total amount of interest paid on a loan of
$35,000 at 9% if it is paid off in 30 years.

Home Assignment:
I. Complete problem #8.





L5CN 6

Objeotives: At the completion of this lesson each student should:

1. Be able to write a cimple computer program whieh
includes aIl statement:I from lesson 5 plue the functions:

S4E, INT, RND, and TAB.

LI. B. able to trace the program.

Activiti 82 Ito Discuss the special functions MR, INT, END, and TAB. Tail

what each one does.

II. Present problem D on overhead.

Develop solution to problem D.

IV. Have students solve problem 113

70 Have students work on Home Assignment.

Have the c

PROBLEM NO. D

generate and print out 10 randan numbers from 3 to 7

PROBLEM NO. ID

Write a computer program that will:

1. Print the statementi HTHIS PROGRAM WAS WiaTTRI BY(ToloaMmilhere

2 Generate and print out 25 random numbers either 0 or 1 (Simulate
25 tosses of a coin.)
Generate and print out 10 random members front 1 to 6. Silguiate
throws of a dice.)
Generate and print out 15 raadcn =Where from 2 to 12. Simulate 15

throws of 2 dice.)

How
I. le Problem #16.

-123- -
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LESSON 7

Objectives: I. To allow students to work on their cputer amsignments and
to ask any questions they have.

Home
Assignment: I. Complete Problem #17.

11. Rktra credit will be given for #10.

ft this point the following problems elimmald be completed and turned

Problems #1, 22 39 62 82 162 17

Extra Credit for #10, 13



LE N g

Objectives) After completing this lesson students ahould be able to:

I. List professio sinesses and skills now utilizing the

computer.

II. Indicate new and possible uses or areas of use for the couputar

in the next 30 Years.

III. Discuss the impact of computer technology OM:

a, Industrial automation: the creation and/or enation
of jobs; the changing character of the work force.

b. Social change: banking and credit system, personal

data banks, leiaure time.
c. Economics and Politics: stock market simulation:

predicting the future of our economy, vote counting and

prediction of a candidates victory.
d. Professions: medicine, law, engineiringoaducatien

e. Life Style in Suburbaa America: how haethe computer
changed your life or that of your parents?

IV. Compare various computer characteristics such as eize, cost,

purposes, and time or speed of operation.

V. Describe a typical conputer

Activities: I. Studen s will read and abstract 5 articles from current
periodicals of the computor industry.

II. Students will view "The Computer Revolution Parts I and II."

III. Students will prepare a 3506-500 word paper on "The Effect of the

Computer On

IV. Students will present their papers to their email group and will
contribute significantly to a group discussion on "The Effect

of Computers on Our Society."

V. Students will visit a computer facility to observe first hand

the size, type of installation, and physical layout or a coupe

and to discuss various aspects of computer technolor wig& the

technicians eppleyed'in a computer center.

VI, Students will keep a notebook with current aewspaper and

magazine articles discussing-computers and computer related

activities.



THE MTUTER REVOLUTION, PART

ngth and pe: 30 min., color, sound.

Source:

Summour: This film is one of the CBS "21st Century" series. It shows in a

very general way, some of the many applications of oomputers and touches slightly

upon their impact on society.

Below are extracts fram the original Teacher's Guide for this film.

(Reprinted through the courtegy of Union Carbide Corporation.) Additional

notes have been inserted where appropriate.

ZsIsionsBeforeViewinAL
Jeremy Bernstein, author of The Analytical Engine, has defined the

electronic computer as "an overgrown arithmetic machine" capable of addition,

subtraction, multiplication, and division. The American Federation of Inform,-

tion Processing Societies, however, has stated that the computer is a tool
"whose liberating potential for mardelnd is greater than that of any other

invention in history" and has declared that "Our attempts to We thin new

tool to improve our world are limited only by our own imaginationand by the
shortage of people who understand the computer."

Clyde S. Dankert of Darthmouth College has commented, "It nay well

be that history proves nothing, but it can at least suggest mnoh. In view

of this fact a useful purpose might be served if we consider the current problem

of technological change against the background of opinions and developments, of

ths past."

In the seventeenth century, a nineteen-years.oId Frenchman named

Blaise Pascal made'the first significant advance toward the development of the
modern computer since the invention of the dbaous by comstructing a machine

that would perform additions mechanically.

What forges were in operation during the two thousand years prior to

Pascal's invention that might have served to retard technological progress?

Joseph Jacquard, in 1801, invented a loom that operated on instructions re-

ceived from punchAd cards. Charles Bobbage aided scientists and mathematicians
immeasurably a hundred years later in their attempts to solve the technical
and theoretical problems involved in the construction of a modern computer.

The Census Machine, a mechanical tabulator created by Herman Holleritlh,
revolutionized oensue-taking in this country, setting a precedent for the use

of conputers to assume much of the burden of the bureaucratic paperwork that

besets governments today.

-126-
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In 1944, Howard H. Aiken built the firet medhenical digital conputer;

two years later Aikeels machine was made suddenly obeolete by Dr. J. Prosper

Eckert, Jr. and Dr. john W. Hauchly, who had completed two and a half years

of work on the construction of an electronic computer. Radical improvements

in speed and productivity resUlted from the substitution of electric circuits

for mechanical parts. How has the introduction of "solid-state" logic and

transistors, which replace the more bulky vacuum tubas of early models, served

to further the computer's trend towards ultimate efficieney? What role does

binary arithmetic play in tho fUnctioniag of a computer? How do the four basic

steps involved in computer operations--input, eterage processing, and output^-

correepond with the electroechemical workiags of the human brain and nervous

system? In what wars might our knowledge of the "electronic brain" be applied

to teach us more about the mystery of human thought processes?

, The Wall Street Journal had reported that there ware fewer than 1,000

computers in the U.S. in 1956. Compotoro now number over 40,000 la this countrY

and the Radio Corporation of America has predicted that the U.S. will have

220,000 cemputers by the beginning of the twenty-first century.

Robert D. Tschirg, Dean of Academic Plseetng at the Berkeley campus

of the University of Celiformia has hailed the computer as "the greatest thing

to hit education since Johann Ontenberg invented movable type."

"In the year 2,000 the U.S. farmer will be a sophisticated a ive

with a computer for a foreman," forcaste Thomas J. Bray.

An official of the Bureau of Public Roads has asserted that, before

long '11 see more emphasis on computers thaa concrete."

In what areas of manufacturing and production do computers now run

entire asseably lines to ineure accuracy and standardization? How has the

ability of the computer to perform complex calculations at high apeed proved

invaluable to the National Aeronautics and ppace Administration in its efforts

to predict the probability of technical failures of machinery aboard apace

vehicles? How do huge computer networks now meet our needs for military

defense? How are huge oil refineries "designed and tested" by electronic

computers before the first piece of material is bought? How will, centralized

conputer systems containing information about all residents expedite all munici-

pal functions from crime prevention to welfare distribution? When will remote

control of machinery in the home be available to the average housewife via

electronic switching systems with computer controls? How will cemputere speed

the transmission of mail in the future? How are they now performing bookkeeping

teaks that would require armies of clerical workers in the nation44 banks?
rsgulating traffic at railroads and airports? designing highways? blueprinting
bridges? How does the use of the computer to monitor the electrocardiogram read-

ings of critically ill cardiac patients now anew doctors to respond instantly
to any irregularity in the patient*s pattern?



In what way does the use of a computer during operations permit doctors to

analyze the trends of a patient's condition accurately and institute remedial
measures quickly? How are computers, with their relatively unlimited memories
proving to be effective in taking oVer many of the administrative and super-
visory functions of the staffs of hospitals? schools? factories? How do
computers promise to revolutionize the study of law? access to the worId's
libraries? medical and biological research? What neW discoveries have they
recently made. possible in the behavioral sciences? the basic westions of physics?
astronomy? Do you agree with the conclusion of the National Commission on
Technology, Automation, and Economic Progress that "through programs of research
on human cognitive processes...it is not inconceivable that WOW day a physiolo-
gical theory of learning will be proposed that any lead to the breaking of the
input code and the direct input of factual information into human memory.

"No etrmtching of the demonstrated technology is rewired to envision
computer consoles installed in every home and connected to public utility com-
puters through the telephone system," Professor John McCarthy of Stanford
University has stated. "The console might consist of a typewriter keyboard
and a television screen that can display text and pictures. Each subscriber
will have hie private file apace in the computer that he can consult and alter
any time. Given the availability of such equipment, it is impossible to recite
more than a small fraction of the uses to Which enterprising convumers will
put it."

Paul Amer, head of the Rand Corporation's Computer Sciences Department,
has stated that "Compared with the computers of a decade ago, today's machines
are about 100 times faster, their electronic portions 10 times miller and, most
important, the cost of carrying out a given information-processing task is as
much as 1/000 times less expensive. These advancee will probably be matched
in the next decade." James H. Binger, Chairman of the Board of Honeywell,
Incorporated, believes that the computer "will be the propellant of the profound
changes that contemplative men sense are soon to come."

How will the epiraiing improvements in computer science serve to
increase the availability of computers? What changes in the individual lives
or the citizens of the twenty-first century do you think will result from the
proliferation of computer equipment? How could the concept of "time-sharing,"
described by William D. Smith as the "simultaneous access by moltiple users
to a single large computer," be used to implement Professor McCarthy' a theorY
or computer service as a "public utility"?

Glenn T. Seaborg, Chairman of the Atomic Energy Commission, has said
that "the ultimats potential of the computer puts us to the test as human beings
It brings up questions we have lived with for centuries but never have ':3401
asked to answer fully, or act upon if we believed we knew the answers. It gives
us new freedom and yet tremendous responsibilities which, if not acted upon,
could result ix a loss of aliost all freedom. It presents ua with choices and
decisions of enormous consewences. It offers man a remarkable new chance to
shape his own destiny, but aske him to be Godlike enough to select that destiny
without much margin for error.,

Haw do VU believe modern man will meet that test?

-328-
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THE COMPUT&R REVOLUTION, PART II

12TAIL4112.11422$ 30 min., color, d.

Source:

pumma:-; This film is ows of the CBS "Kist Century" series. It shows much better

Ilan Part I some of the current applications of computers, iecluding modeling,

income tax return processing, information retrieval, and speech syathesis. The

sociological aspects of the widespread use of coeputers are touched upon briefly.

Below are extracte from the original Teacher's Guido for this film.

(Reprinted through the courtesy of Union Carbide Corporation.) Additional notes

have been inserted where appropriate.

Tea_gsionsEchinSuestefoViere:

"The dominnnt factor in the modern world is the mastery, albeit incomplete, that

technology has given us over the physical world," writes the Massachusetts Institute

of Technologyfe Dean of Science, Jerome B. Wiesner. "The computer," he points out,

"with its promise of a millioe-foId increase ix MA'S capacity to handle information,

will undoubtedly have the most far-reaching consequences of aey contemporary

technical development."

"The potential for good i* the computer and the danger inherent in its

exceed our ability to imagiae."

"If American society is to be as inventive as its technology," Michael

Harrington, chairman of the board of the League for Industrial Democracy suggests,

"it must move in radically new directions. Automation and cybernetics& have al-

ready fundamentally affected un--aad they are going to bring even more thorough-

goiL-ig transformations in the future."

Among the advertisements that line the buses and sUbways of New York

Citylm T1,ansit System one reads: 0When Thin Circuit Learns YOur Job--What Are

You Going TO Do?" Whitney14. Young, Jr., EMecutive Director of the National
Urban League, has commented that in the same year that ENIAC (MMuohly and Eckert's

electronic computer) was completed, "the Employment Act of 1946 made the brave

promise that the U.S. wonld provide AA job for all those able, willing and seeking

to work.' BarelY a dozen years later the descendants of ENIAC were oompeting

vigorously with Men Who were able, wil1ing:0=4 seeking to work."

Julius,Re ler of Loyola Umiversity refers to 'the process of alienation

of the workers from their work" La a computerdoninated society.



List the ways you believe automation and cybernation have "already
fundamentally affected us." Charles C. Killingsworth, University Professor
of Labor Relations at Michigan State University, has noted that "technological
developments of the past quarter-century, including automation§ have gradnally
changed patterns of job opportunity," aad that "there has been a growing lag in
the adaptation of the labor force to these changed patterns...". Do you agree
with Professor Killingsworth that "large-scale computer installatioas appear to
have their greatest dieplacement impact on the lowest-level, most routine clerical
jobs."7 Only through the "expansion and strengthening of aur education and train-
ing efforts," can we hope "to promote ecoeomic growth and full employment..

The Wall Street Jourmal reports that "Computer makers themselves note
that tleir industry has created some 250,000 new jobs and that the41/41164
grow."

In answering the charge that productivity advance fostered by techno-
logical improvements is a major cause of unemployment Stanley Lebergott, Professor
of Economics at Wesleyan University, reminds us that, "Few cries of joy would greet
a proposal that American workers begin putting in a 16-hour dey to pay for the
goeds and services they now can buy with 8 hturs of work. Yet this is precisely
the result that would follow if productivity advance had been stopped as recently
as 1940. For since that year our output per man-hour Oas just about doubled: in
one 8-hour day we now produce twice the amount we used to." Professor Lebergott
has hailed the destruction of arduous and vninteresting jobs as the mark of a
progressive society, saying that "we must recognize that we should want product-
ivity advance to destroy jobs--to increase the amount of time, attention, and
energy human beings could devote to other things in life than working for pay."

Glenn T. Seaborg points out: "A civilization equipped and educated to
live in an era of relative leisure can bring about a new Golden Age--one without
a slave base, other than those mechanical and cybernetic slaves produced by the
ingenuity of a higher level of max. Such an age does not have to be, as a few
predict, a civilization of drugged, purposeless people controlled by a small elite.
But it could tragically become that, if we did nothing but let ourselves be swept
along by some of the forces in motion today."

An editorial in The Hartford Times voices the fear that the computer,
with its virtually inexhaustible capacity for processing and etoring information,
may be a threat to the privacy of the individual. in the city of New Haven a
central computer is soon to handle the records of ail municipal functions: "There
are hazards," The Hartford Times points out, "in the centralization amd avail-
ability of information. It is no proper business of the city engineering depart-
ment, for example, that a certain man was out of-work and was supported by the
welfare department during the.Depression. The privacy 'of individuals must be
safeguarded."

Representative Cornelius F. Gallagher of New Jersey in examining a
propoeed national dataoenter, has warned that "We cannot be certain that such
dossiers would always be used by-benevolent people for benevolent purposes."



To Lester Whnderman, President of Whnderman, Ricotta, and Kline, the
new techaology, however, heralds mas age of "reperscnalization" rather than
"depersoatlization." "People, products, and services are ill seekieg an individual
identity," he has observed, "Automation, which we feared as beieg anti-people,
has become pro-person."

"Our automated, computerized, electronic, information s ciety his
created opportunities for personalized, individvil+zed selling, which will surely
replace mass mirketing.

"A computer can know and remember as much marketing detail about
2004000,000 consumers as did the owner of a croseroade general store about his
handful of customers."

"Our national economy is marked by ae insatiable thirst for energy,"
Carl E. Reistel, Jr. a former Chairmae of the Board of the Humble Oil aed Refining
Company, has said. Ay the beginning of the twentyfirst century, it has been
estimated that the gross national produet of the U.S. will be iR excess of 4
trillion dollars, about five times higher than the present. James H. Bieger,
Chairman, of the Board of Heneywell, Incorporated, has eaid of the coming era that
the computer "mill bo the economic force--the power plant of pmductivity."

"There is no doUbt that the Cybernetic Revolution is going to make US
re-examine the relationships between our freedoms and our reeponsibilities within
the framework of society aRd fild ways to guaraatee a maxim= of freedom for the
individual within a highly organized moiety," Glen& T. Seaborg, chairman of the
Atomic Eaergy Commission, has stated. The chellenge, as Dr. Seaborg puts it, lies
in "livimg with and using the complex machines of the future in a human-oriented
society."

What fdnotions would you like to see taken over by twentyfirst century
computers? How might computers place the knowledge of the entire world at the
fimgertips of everyman? design whole cities? predict the resources of an
unexplored planet? the potential of an unborn child? Do you believe that computers
will slake it possible to map the though processes amid unlock the mysteries of the
humwsliind? Man has, lcareed to use the microscope and the telescope, radio arid
television, radar and seiner to extend the powers of the senses he was bora with.
How might he be able to yes the computer to fUrther extend the powers of his mind?
What problems would you like to see the computer solve as an extension of the
mind of men?



LESSON 9

Objectiyeag T. To review major ideas in computer programing using thc BASIC
language.

II. To review major ideas associated with the computer's historical
development, applications, and impact on society.

Activitie * I. Have students working in groups of 3 complete Review Test 2.
Make a tape of the answers aad call Program OORC12-to correct
the auestioas.

II. Have a giro', gro4p discussion on computers and computer program
ning.

abctivest

LLB 10

TO determine if students have met the objectives of the commter
unit.

Activities: Distribute test to students. For example testosee below.

Computer Unit Students Name
Final Evalttation Evaluator

Computer Pro graiing
A student writes two programs - one tequired,anh mei optional.

Li LI ED
a) Can the student draw a flow diagram? Yes No
b) Can ths studeuMwrite a BASIC progr*el

WTI
c) Can the student trace the program? 11 1===]

1

Total
Points

Grade



II. Terminal Operation
Each student operates the terminal for appro

a) Cam this student make a paper tape?

b) Can this student turn the terminal
on aud log in prop:1ljg

) Can this student load a tape into
the tweinal?

d) Can this student correct a line in
a program?

) Can this student use the commands
RUN, SAVE, KILL, GET, and LIST?

f) Can this student sign _ff the
computer?

III. Discuss briefly your reactions to the statement:

Personal data banks will help create a mpre
effective government by eliminating favortiam
in important decisions.

LESSON 11

!OW c ive: To discuss with students their individual growth in this unit.

Activities: I. Complete zreup score next'Page)

II. Grade student papers and programs.

III. Discuss with each student his progress and grade in the unit.

IV. Have each student fill out a feedback form.
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UNIT: THE ENVIRONMENTAL CRISIS

atib-pzoblem: The Population Explosion, Mants Self-Destruction, Cities of the
Fixture.

Objectives: I. To be aware of the environmental problem.

II. To be aware of the factors influencing the problem.

III. To be aware of point of view concerning the problem.

IV. To be aware of the problem in the past.

V. To be aware or proposals to deal with the problem.

VI. To be aware of unanswered questions.

VII. T de extensive research on the problem in terms of the above
objectives.

Activities: I. To prepare a written report en the problem using the renewing
eutliAe:

A. Environmental Problem
B. Factors Influencing this Problem
C. Points of View Concerning the Problem
D. The Problem in the Fast
E. Proposals to Deal with the Problem
F. Unanswered Questions

II. To give a presentation on the problsm to the class.

III. Cement speaker(s) on problem.

IV. Field trip to investigate problem.

V. Film strips.and movies a problem.

VI. Required reading on problem'.



THE muoNmErITAL CRISES

This unit includes two problem areas; Man's Self-Destruction; and The

Population Explosion. Each unit will be three weeks in length. In each

unit, the class will be divided into four groups each or which will study

a specific problem in the general area. The specific problems for each

Unit follows:

Maxis Self-Destruction

A. Wildlife Ektinctiew--Ib it reaching Colorado?

B. Deterioration of Water Quality and Resources in Colorado.

C. The itaended Use of Air-Polluting Fuelsboth beneficial
and harmful to the preblen.

Insecticides, Nitrogen Fertilizers, Dam Building,
Nuclear Powerboth beneficial and harmfUl to the problem.

11. The Population Explosion

A. The extend to which over-population is causing destruction
of natural resources.

B. The legal and morel aspects sr controlling population.

C. Is it poosible to adequately feed the expanding population.

D. The Education. or Society on population control.



DESCRIPTION OF ACTIVITIES: POPULATION EXPLOSION

1. Outline on which written report is based:

A. Environmental Problem
(The accelerating rate of population growth.)

B. Factors Influencing this Problem
(People are living longer due to advances in medicine;

disease and war control; religious opposition to birth
control, abortion, etc; the increasing percentage of
people under age 15 im the world.)
Points of View Concerning the Problem
(The varying viewpoints of authoritie and Inatitutions

concerning the problem.)
D. The Problem in the Past

(An investigation or ear34rpopulation growth up to and

including the recent accelaral-lon.)
Proposals to DenI with the Problem
(A study of the merits of current and proposed programs
dealing with population ccAtrol.)

P. Unanswered Questions

Quest Speakers:
Speakers on population control

A. The pro. and cons of legally limiting the size or

families.
B. The pros and cons of abortion laws.

C. The methods of hirtY: control.
D. The religious connotations of birth control.

E. The relation between overpopulation and the other

environmental problems.

Field Trips:

Field trips to agencies which deal with population o ntrol.

Filmstrips and movies which deal with the population explosion:

A. Crisis of the Environment, Part V
The New York Times Educational Division

B. Standing ROOK Only .

C. Beyond Conception



DESCRIPTION OF ACTIVITIES= POPULATION EXPLOSION (cont.)

5. Required Reading=

THE POPULATION BOMB, b-,;. Dr. Paul R. Ehrlich,
Ballantine, 1968.

6. Suggested Reading:

POPULATION IN PERSPECTIVE, edited by Louise B. Young,
Oxford, 1968.

STANDING ROOM ONLY, by Karl Sax, Beacon Press, 1967.
19762 AGENDA FOR TOMORROW, by Stewart L. Udall,

Harcourt, Brace, 1968.
FAMINE-197:1 by William and Pala Paddcick, Little
Brow*: 1964.

THE SILiNT EPLOSION, by Philip Appleman. Beacon Press
1965.

THE HUNGRY PLANET, by Geerg Borgstrom. Collier Books,
1967.

TOO MANY' AMERICANS, by Lincoln H. Day and Alice Taylor
Day, Delta Presai Inc., 1965.

THE POPULATION DIL6MA, by Philip M. Hauser, Prentice-
Han, 1963*

ABORTION AND THE LAW 'by David Lowe, POcket Becks, 1966.
BIRTHRATE AND BIRTH kiGHT, edited by Marian Mauty

Macfadden-Bartell, 1963.
THE POPULATION CRISIS, edited by Larry K. Y. Ng and
Stuart Mudd Indiana University Press, 1965.

POPULATION PR6BLEMS, by Warren S. Thompson and David T.
Lewis MCGraw-Hill, 1965.

DR. GUTINACHER IS THE EVANGELIST OF BIRTH CONTROL, by
David Dempsey, The New York Times Magazine, February 92
1969. p.

POPULATION BULLMAN, population Reference Bureau, IncA,
1755 Massachusetts Avenue, N.W. Washington, D.C., z0036.
Current newspaper and magazine articles on the population
problem.
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DESCRIPTION OF ACTIVITIES: MAN'S SELF-DESTRUCTION

1. Outline on which written report is based:

A. Environmental Problem
(The destruction of the ecology of the earth.)

B. F-otors Influencing this Problem
(Air, water, thermal land end noise pollution of the
environment.)
Pointe of View Concerning the Problem
(The varying viewpoints of authorities on the extent
of the problem.)

D. The Problem in the Pant
(An Investigation of early ecological destruction up
to and Including the recent acceleration.)

E. Proposals to Deal with the,Problem
(A study of the merits of current mad proposed pro ams
dealing with pollution control.)

F. Unanswered Questions.

2. Guest Speakers:
Ppeakers on pollution control

A. Legislatora and/or representatives of governmental
agencies.

B. Representatives froL industry.
C. Representatives of concerned groups.
D. Student debate on federal control, adminstratio and

financing of pollution control programa.

Field Trips:

Field trips to industries in ths area and/or pollution
monitoring stations. A tour of the school and campus
area.

Filmstrips and movies which deal with the pollution problem=

A. The Ran-Arau*4
B. Crisis of.the'Enviroment Series, Parts x.rir.
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DESCRIPTION OF ACTIVITIES: MAN'S SELF-DE TRUCTION (cont.)

5. Required Reading:

SILENT SPRING, by Racitael Carson.
SINCE SILENT SPRING, by Frank Graham, Jr.

6. Suggested Reading:

THE ENURONMENTilli HANDBOOK, Garrett DeBell.
THE FRAIL OCEAN, Wesley Marx.
MOMENT IN THE SUN, A report OA the deteriorating quality
of American Environment.
S/SIT AND SONIC BOOM HANDBOOK, William Shurcliff.
PEAILS pp THE PEACEFUL ATOM, Curtis and Hogan..
NATURAL RESOURCE LAWYER, Vol. III, No. ls January 1970.
SUPPLEMENT ON POLLUTION CONTROL
DISCUSSION HANDBOOK ON POLLUTION CONTROL, Vol. I
PUBLIC HEALTH SERVICE PUBLICATION, 1649.
THE OCEAN, edited by Roger Revelle Freeman 1969.
SCIENCE AND SURVIVAL, by Barry Commoner, Vircings 1966*
ECOLOGY, by Eugene P. Oddm, Holt, Rinehart and Winston, 1966.
THE SEA AROUND US by Rachel L. Carson, Oxford, 1961.
THE FOREST AND THA SEA, by Marston Bates Signet, 1964.
MAN'S ROLE IN CHANGING TRE FACE OF THE EARTH, edited by
W. L. Thomas, University of Chicago Press, 1956.
THE BALANCE OF NATURE, by Loran and Margery Milne, Knopf,
1960,
THE MEANING OF WILDERNESS TO SCIENCE edited by David
Brower, Sierra Club, 1960.
MOMENT IN THE SUN, by Robert and Leona Train Rienow
Ballantine, 1967.
THE FRAIL OCEAN, by Wooley Marx, Billantine Books, 1969*
OBITUARY FOR DDT, by Hal Higdon. The New York Times
Magazines July 6s 1969, p. 6.
ENVIRONMENT Magazines published by Scientists' Institute
for Pdblic Informatiod, St. Louie, Missouri.
SENATE COMMITTEE ON INTERIOR AND INSULAR AFFAIRES, Hearings,
APrils 1966. Sen. Gaylord Nelson bill to create ecological
research program.
THE RED BOOK, by Noel Simon et als International Union for
the Conservation of Nature 1966.
VANISHING WILD ANIMALS OF IIHE WORLD, by Richard Fitter,
Witte 1968.
THE LIST OF THE WILD, by Edgene Schdhmacher: Collins, 1965.
WILDLIFE IN DANGER, by Jamss.Fisher, Noel Simon, Jack
Vincent, Viking, 1969.
THE LAST HORIZON, by Raymoad F. Danmann, Mammillan, 1963.
NATIONAL WILDLIFE, National Wileilire Federation, MonthXY.
ANIMALS, The international Wildlife Magazines Monthly.
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DEJBIPTION OF ACTIVITIES,: MARIS SELF-DESTRUCTION (c_ t.)

6. Suggested Reading (cont.):

THE QUIET CRISIS, by Stewart Udall, Avon, 1967.
CONSERVATION: Now or Never, by Nicholas Roosevelt, Dodd,
Mead_ 1969.
AMERICA THE RAPED, by Gone Marine, Simon and Shuster, 1969.
LAND, WOOD AND WATER, by Robert Kerr, Macfaddea-Capitol Hill

1963*
BEAUTY FOR AMERICA, Proceedings of The White House
Conference on Natural Beauty, U.S. Government Printing
Office, 1965.
THIS IS TRE AMERICAN EARTH, by Ansel Adams and Nancy Newhall,
Sierra Club, 19600
THE LAST REDWOODS, by Philip Hyde and Francois Leydet,
Sierra Club, 1960*
THE, DESTRUCTION OF CALIFORNIA, by Raymond F. Dasnamn,
Mamillan, 1965.
OUR VANISHING WILDERNESS, by M. L. OW088MAX and S. Groseman,
and Jam N. Hamlet, Grosset and Dunlap, 1969*
PROTECTIONISTS vs. RECREATIONISTS--The Battle or Mineral
King, by Arnold Rano, The New York Times Magazine, August 17,

1969, p. 24.
THE SIERRA CLUB BULLETIN, The Sierra Club, Monthly
AUDUBON Magazine National Audubon Society, Monthly
THE LIVING WILDANESS Wildness Society, Quarterly.
NATIONAL PARKS MAGAZI4E, The National Parks Association,
Monthly.
ERNIRONMENT Magaziee, published by Scientists, Institute for
Public Information St. Louis, Missouri.
UeSs HOUSE OF RE:PRESENTATIVES Subcommittee on Science,
Research and Development of committee on Science and
Astronautic:4 Hearings, April 1966 on pollution sad witote
CAR WIETICEID BE SAVED? by Lvsaket C. Cele, The New YOrk
nee Magazine, March 31, 1968, P. 34.
OUR DYING WATERS, by John Bird, Saturday Evening Post,
April 23, 1966.
BEFORE NA1VRE DIES, by Jean Dorat, Houghton Hiff1in, 1969.
CRISIS IN OUR CITIES, by Lewis Herber, Prentice Rally. 1965.
MOMENT IN TEE SUN, bi Rdbert and Leoaa rraie Rienow,
Ballantine 1967.
AO HUMAN Afi ANIMAL, by Rene Dubos Scrieters 1968.
OUR PLUNDERED PLANET, by Fairfiell; Oeborme_ ;yramid, 1968.
sci40cE ANDWWIVAL, by BarrY POmmoxers.V1king Press, 1966.
CHALLENGE-FOR SURVIVAL: LAND, AIR, AND WATER FOI MAN IN
MEGALOPOLIS, edited by Pierre Dansereau, Columbia University
Press 1969.
A QUEATION OF PRIORITIES: Man's Future in the Man-Made
Environmeet by Edward RAgbe, Morrow, 1969.
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EttassIlE12:

UNIT: MAN-MACH:ENE INTERACTION

The student will learn the meaning of the term "technology."

The student will answer the question,
technology develop in the West rather

Ill. The student will discover the ways in
the past reacted to new tocimological

IV. The student will investigate the ways
affects oontemporary society.

The student will investigate the ways
nay affect society in the future.

"Why did modern
than in the Orient?

which society has In
advances .

in which technology

in which tecivnology

Activities: I. The student will engage in reading and discussion to learn
the meantuA of the word "technology."

II. The student will engage in reading and discussion with other
etudents to answer the question, "lety did modern technology
develop im the West rather than in the Orient?

III. The student will engage in reading and cliscussion to discover
the waym in which society has in the past reacted to new
technology.

Evaluation:

IV. The student will engage in reading and discussion to investi-
gate the ways in which technology affects contemporary
society.

V. The student will engage in reading and discussion to investi-
gate the ways in which techmology may affect society in the
fhture.

The student win communicate his answers to these qpestions
by way of a written report.

The stmdent did engage in reading and discussion

II. The stmdent did prepare a written



I. Utast i teohnolo

The word "technology" is heard with increaaing frequency in our society.

For example, in a recent edition of a popular magazine the word was need

78 tines by several authors writing on diverse subjects. Indeed, some

observers have spoken of society as a "technologLoal civilizatban."

In the light of Ulna your first assignment is easy to state'

Define the meaning of the word "te logy. Do kit I rely

on a dictionary definition alone. Use sasy and all resources

available to define the word.
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II. Why did modern technology develop in the West rather than in the Orient?
Stating the problem:

Technology is 's old as man himself. Scholars havetold us that the
earliest specimens of homo sapiens used tools to make- life eallier and better.
These early men chipped rocks to make jagged edges to be used in killing
animals more easily or in defending themselves. Later they used sharpened
stones to skin animals for clothing er Shelter.

As time passed man began to develep more advanced forms of tecbnolgy
Egyptians utilized various tools to build gigantic pyramids. At Stonghenge,

in England, men noved rocks' weighing many tons, hundreds of miles and set them
in an up-right position to create a structure which, apparently, had some
religious significance.

For thousands or years Western Eerope was a place of barbarism in
comparison with the advanced civilizations in &liveries Egypt, India and China.
Most historians believe that as late as the Kiddie Ages the Moelem Civilization
in the Middle East was in maey ways superior to that of Europe.

Bat by the 17th, 18th, and 19th centuries, the situation had been
reversed. The "baCkward" Eeropeans had begun to develop technology to such an
extent that a geographically and numerically small area was able to dominate vast
sections of the world* Tiny Great Britain was able to conquer India and humiliate
China. By the 19th century, Europe had coMe te-dominate much of Africa, (where
the earliest fossil remains of man have been fOund), the Far East and the Middle
East* Consider the followin-ilIustrations:

Ganes:I/der was apparently invented in China* Yet it was the
Europeans who harnessed it to create awesome weapons.

Printing was also invented in China. But the Europeans used
the invention to produce a torrent of written material.

Ancient Egyptians apparently knew something aeon brain
surgery. But advanced surgical techniques have been created
in the West only within the last century*

Thus, the basic problem that confronts us is -why the Orient with its
ancient cultures and knowledge did not devetlop technology to as sophisticated a
degree as did the West. %by, even in the 20th century are the non-western nations
referred to as ilunder-deve nationsfl?

III. What are the ways in Which society has in the past reacted to new technolog-
ical advances?
Stating the problem:
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In Great Britain in the late 18th century and early 19th century
the Induatrial ReTolution resulted in the invention of many labor-saving machines.

A prime example ia the invention of new types of weaving and knitting machines.

There wns a general fear on the part of weavers that unemployment would result
from the introduction of these machines. When vuleatployment did in fact result,

the weavers reacted by smashing the offending machinery. Between March, um
and February, 1812, 1000 machines were seaahed in apite of the fact that law

had been palmed making machine breaking a capital offense. Violence was directed

against persons aa well as maehinee. In 1813, a manufacturer was mmxdared by
three men mho were part of an organization known as "Luddites." The Luddites

had organized with the express purpose of protecting their jobs in the face of

technological advances.

Meyer their roee in the following letters

"We will never lay down Arms till the House of Commons
passes an Act to put down all Machines hurtful to Commonality,
and repeal that to hang Frame Breakers. But we, we petition
no moreuthat won't do..-fighting valet.

Signed by the General of the Any of Redresaers.
Ned Ladd Clerk

Redressers for ever Amen."

guestione:

1. Is this the way in which society has usually reacted to innovations

2. What might have beau done to prevent violence in a situation each as

the one described Above?

IV. How does technology affect conteorary society/
Stating the mitiblem:

A. Tchnology and Unemployment

In recent years the ooaI industry has developed, "The Puah-Button
Thie device stands three stories high and weights more than VII million

pounds. It can out and load 266 tons of coal per hour and is operated by three

men in a remote contra center outAide of the mine abaft.

Devices endh as this have tripled Us amount of coal which can be
=Wed in one day and have Bede the American coal industry the most efficient in

the world. However, this efficiency has been attained at some cost; in 1966

coal mining en007nant was about 75% lees than what it waa in 1948.
,

_

A. similar ocul&be told &bent American agriculture. Beyond

a dodbt, it la the most efficient in the world. Fertilisers, weed killers,

insecticides animnrmactines have tripled fern output since 1947.
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Mechanical cotton pickers harvest more than 90% of the cotton crop and they
do it more cheaply then men paid as little as $6 per day. Millions of farm
workers have been displaced by machines. This problem seems to have hit
Negroes the hardest. Thousands of Negroes have been left poor and hungry with
the only escape being the prospect of moving to a big city slum.

B. Machines and Capabilities

Take a deck of ordinary playing cards. Shuffle them and then sort
them Into the four euits and into the eequence of nuMbers from two through ace.
Time yourself to see how long it takes you to perform this operation. How
many errors did you have to correct?

Alen you have timed yourself and eetimated the number of errors consider
the following:

Same banks have a dheck sorU.rg machine which sorts checks at the
rate of 1,800 checks per minute with virtually no errors.

A high speed compoter can perform at a rate of 1000000 operations
per second for one week before there is a 50% chanoe of one error.

Questions:

1. Mhst automation necessarily result in an inarea-- in wnemployment?

2, What types of tasks can machines perform better then men?

3. In what ways may society benefit from the uses of technology?

Technology and The Future
Stating the problem:

A. Same ruturiete (persons Who try to predict what the future will be
like) forecast that by the 21st century the average work week will be much less
than what it is now. They believe .that the average person may work 1045 hours
per week in contrast with the present 35-40 boor:work week. Some futuriets even
go so far as to predict that 411 goods and earAces=will-he produced by non-human
means. That is, the average man mill have practleallyemaimited leisure time
except for mi.nor maintenance of.maohines.

B. There is some speculation that in the near future data banks will be
created hy e rrrnt agency. These data banks will contain every bit of
information Imo= about every person in the United States. Who will have access
to this informetion? Row will the information be used? The and Other questione,
have not yet he=



Quo stions

1. If work in largely eimina An man spend his time? Can man

exist without, work?

2. Do you think that goverment operated data banks are good?

Your answers to the queetiona in Sections 1-V shoed be discussed, researched

and put in the form of a written report. B. prepared to discuss your answers

with other students and with the teadhers
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UNIT: LABOR VS. MANAGEMENT SIMULATION

ObJectives: I. The studeit will make deciios which will resolve the Issues

ix dispute.

II. The student will communicate his decisions to other students.

III. The student will analyze the ways ix wkich conflict nay be

resolved.

Activitiee: I. The student will engage ix research to serve as the basis for

his decisions.

II. The student will engage in nego ations and discussion with

other students.

III. The stadent will write a brief paper on how he believes conflict

nay be resolved.

Evaluation: I. The student did the research called for.

II. The studekt did communicate his decisions both orally and in
writing.

III. The etnent d d write a brief paper.



LABOR VS. MANAGEMENT UNIT

In this simulation activity students are assigned to various roles.

They arn provided with detailed informatio concerning the community in which

they live and the nature of the present labor-management dispute. It is the

r sponsibility of the students to resolve the dispute as best they can.

There seem to be three major objectives inherent in this activity:

A. To give the student greater facility with the deciuion-
making process and feed-back.

B. To make the student aware of the interactior between society
and technology.

C. To improve the process of communication.

I. Scenario

We are all citizens of Pleasant View, a city of about 36,000 people. Until

recently our city has been happy and relatively free of tensions. We have.worked

together and taken great pride in our city; especially in the hi h school basket-

ball team which has won the state championship five times ix the last eight years.

Our largest local industry is the manUfacture of translumps--a key item in

the electronics industry. Right here in Pleasant View, we have the main plant

and head office of the Aame Translump Manufacturing Company. The factory employs

6,000 workers ill of wham are members of the United Translump Workers of America.

Until now, the workers have been contented and prosperous.

About a wmek ago, ho troUbles began to del:-lop. Con ract negotiations

between the union and management broke down. Production has stopped pickets

parade around the pl t and the entire economic welfare of the community is

threatened.



LABOR VS. XANAGZIONT UNIT ( t.)

The news media haa focused on this crisis and the eyes of the nation are

on us* Nh have heard many rumors and tempers are inareasilmayft A sober

analysic of the crisis dhow that there are three general areas of dispute'

A. Hourly Wages

Present Rate

Union Proposal:

Last Company Offer:

C.

For &sever

Paid Vacations and

Present Plan:

Union Proposal

Last Company Offer

$2.25 per honr. Time and a half after
40 hours.
U.60 per hour. Double time after 40
hours.
$2.3; per hour. Ties and a half after
40 hours.

Sick Ledve

Two weeks per year. Five days paid
sick leave*
Fehr Weeks per year. Ten days paid
siek leave.
Three woke per year. Five days paid
eidk leaVe.

Prospective Layoffs In View of the Coming of Automation.

1. It is known that the oempany plans technical dhanges
using automated methods that will make it possible to
reduce its labor Mice by About 2,000 or more es
sometime within the next six sonthe.
The union le asking that seniority be the begirt on which

s will be retained; last employed, first laid off.
(Aloe, the union asks that 3 three Nzatha avraranco pay bo
given to each employee with more than two years service
who is laid off.)
So far, the company has not Agreed to either of these
proposals. This nay prove to be the biggest block in the
way of a compromise mettlement

days ned.ther

other. Because of the serious

communicating in any way with the

kind of a divote on the total

economic wellAeing of the city, the Chaiber of Commerce and the ayor s office

both have taken steps to enter the picture*



LABOR VS. MANAGEMNT UNIT (cont.)

question which both groups are now pondering is, "What can we do to bring

lbor and management together and work out a fair solution to the problem?"

Lnally, remember that in this land of a dispute, press releases can be

Lthar helpful or damaging so all parti _ should give careful consideration

any _tatement made to the news media.

E. Given this background students will be assigned to the following roles:

A. Labor
B. Management
C. Chamber of Commerce
D. City Council
E. News media

9 negotiations proceed students will begin to see the importance of making

5CiSi0118 based upon realistic and adequate information. They will also aee

)-4 decisions sometimes have uneven ted cOnsequences. Second, in order to

'solve this dispute there must be good dmmunication among the participants,

lirdlor, students will begin to experience for themseiVes how important and

notional an issue as ;catenation cam h3C0me. That is, the interaction between

hciety and technology can frequently be accompanied by tension and apprehension.

---EValuation

One of the crucial questions involved in the use of simulation exercis

s that of evaluating the performance of the individualstudent. In,terms of

his particular simulation the folloWing criteria aro advanced:

h--



LABOR VS. MANAGEMENT UNIT (cont.)

A. Has the student contributed to the solution to the problem?

This may be determined through observation by the teachers

and by fellow students.
B. Before the unit has been introduced each student will be

asked to write an answer to the questions "How can conflict
between individuals and groups be resolved?" *Ohs conclu-
sion of the unit each student will be asked to lotoe another

answer to the same question. The tWo answers will-then tot

compared to determine whether or not the student has become

more perceptive tad sophisticated in relation to this

qUestion.

Bography

Coleman, John R. "Comparative Economic stems: An In

Holt, Rinehart II WI:baton, Inc. 1968.

Ina*, Raymond andlturphy, Robert "The Economic -ss"

Scott, FOresnan and Company 1969.

Robinson, Marshall "An Introduction'To Ecoaonic Reasoning"

Anchor Books 1962

Seneshp Lawrence and Newell, Barbara "Our Labor Force"

-ach"

Special Note

This simulation exercise is an adaptation of "Labor vv. Management: A

Simaation GARD" written by John D. Clearomp High Sdhool Social Studies

Coaeultant in the Chicago PUblic Schodl System. Mr. Gearon's article

describing this game appeared inp "Social Education," the October, 1966

issue.
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MANAGEMENT- -CONFIDENTIAL DATA

Salen Recordlast fiscal year--$100 million.

Profitslast fiscal year--(after taxes, dividends salaries, over-head, e

10% or $10 million.

Savings-4;14 million. Most invested in stocks, bonds.

The cost of the union proposals: (Estimated)

A. Hourly Wages.
This cost is estimated to be

Paid Vacations and Sick Leave.
This cost is estimated to be

Automation.

1. A reduction of the labor force by 2,000 will reduce
the company piyroil by 1/3 and will save on salaries
in the long run.

2. The initial cost of ihtomation will be fairly high:
APproximately $10 million.

3. It is difficult to estimate the cost of the union
proposal. It is known tAat of the 2,000 employees Who
will be laid=off that 1,500 have been employed for more than
two years. Figuring the monthly salary of these employees
(at the present hourlY rites) and ninitiplying the monthly
rate by three months and then by 1,500 gives the rata of

Management realizes that a large increase in wages and benefits could result in

one or more of the following alternatives:

A. A reduction or profits.

B. An increase,in the cost of transiumps to consumers. How
It:1d this affect your sales position. relative to your

competitors?

C. Profits could remain constant if the same number of employees
working the same number of hours could produce a larger
quantity of translumps.

_161



MANAGEME:NT--CONFIDKNTIAL DATA (cont.)

Could this result in a surplus of translumps on the

r=rket? How mi. ht a surplus affect sales and profits?

UNION: CONFIDENTIAL DATA

Loyalty of Union Members.

A great number of your neibers are in firm support of the strike although

several hundred workers seem to be'satisfied with the present wages and benefits.

Most menhere feel that higher wages, longer paid vadations and more sick 1,7!ave

days are necessary to keep pace with the 'Coat of living. The average mutual

rate of inflation ia 7% and your wages mhet-keep pace with this inflation.

To protect yburaelves the issue of =tomeatm must be resolved to your satis-

faction.

II. Strtke FUnd.

Your union dues are Sp.00 per month per person or 60000 workers times

$5.00 is a total of $j0,000 monthlor. Of this total $10,000 is spent for

vr7ious expenses, leaving a balance of $0,000 per month. For sometime you

have aaticipated a strike and your strike fUnd is now $1.4 million. This fund

can be used to compensate workers while they are on strike. You should calculata

how long you can pay workers their fUll salary with this amount. The strike

fund will last weeks.'



UNIT: MAJOR URBAN PROTANIC

Thin unit may encompass as many prolamin as time permits. This year

City Planning in the Denver Area will be studied in a unit entitled, 'Titles

of the !Nature The Class will be divided into four groups est& of which

will stm4y a specific problem In the general area. The following is a list

of the four problems: Design fOr Denver In the year 2,000; The destruction

of natural resources by the increase of the sine of cities (sign Clutter,

highway-builders, mere parking lots, fewer recreational facilities.); Trans-

protation in Denver In the year 2,000; Building standards, zoning laws, type

of family dwelling in the fUture.



DESCRIPTION OF ACTIVITIES: CITIES OF TEE FUTURE

Outline

A. Environmental Problem
(Zoning laws urban sprawl, megalopolis ghet areas,

low Income hLuming, ecological destruction, etc.)
Factors Influencing this Problem
(Public apathy, zoning laws special interests, night
fron the city, fimanatng, 4sansportation, inadequate
planning, etc.)

C. Points of View Concerning the Problem
(The varying viewpoints of authorities on the causes
and solutions of the problem.)
The Problem In the Past
(An investigation of earlz?- urban growth, and the evolution

of the'problem.)
Proposalis to Deal,with the Problem
(A study of the :merits of current and proposed programs
dealing With urban growth and the applying of this knowlefte
to the Denver area.)

F. Unanswered Questions

Guest Speakeri gad/or:Panel Discussions:
Speakers on city planning

A. Representatives from governmental agencies dealing with

city P344431-134.

1. Denver urban renewX1
2, DenVer ziodel cities program.
3. Denver planning Office
4. Denver Regional Council of Governments

Representatives forn citizen groups concerned about ..citY
planning.

1. Civic association leaders
2,

FleId Trip(s):

Field Trip (s) to planning offices and to the area under
study.



DESCRIPTION OF ACTIVITIES: CITIES OF THE FUTURE (cont.)

Related Movie:

Cities of the Altura

Required Reading:

6. Suggested Reading

THE CITY IS THE FRONTIER, by Charles Abrams, Harper, 1965.
GODIS OWN JUNKYARD, by Pater Blake Holt, 1964.
cm& SUBU2RB by B. Chinitz, Prentice-Hall, 1964.
SICK CITIES, 13y Mitchell Gordon- Macmillan, 1963
MEGALOPOLIS, by J. Coftmanat, Tamtleth Century, 1961.
HEART OF OUR CITIES by Victor amen_ Simon & Shuster, 1964.
THE METROPOLITAN PR6BLEM& AMERICAN IDEAS, by L. H. OLick
Knopf, 1962.
THE ATEEZE: CITIES WITHOUT SPACE, by E. Higbeet Morrow,
1960.
URBAN LIFE & FORM, by W. Z. Hirsch, Holt, 1963.
MATH & LIFE OF GMT AMERICAN CITIES, by Jane Jacobs,
Random House, 1961.
IMAGE OF THE CITY, by Kevin. Lynch, Massachusetts Institute
Of TeChAology, 1960.
FACE OF THE METROPOLIS, Martin Myeraion Random House, 1963.
UV IN HISTORY, Lewis Mumfords Harcoul*t, 1961; CULTURE OF
CITIES, Harcourt, Brace & Woad, 1938.

*PLANYING OUR:TOWN, byMartha'Munzer Knopf, 1964.
CITIES, by Scientific Ameridan, Kno;f, 1965.
CHALLANGE OF MEGALOPOLIS, hy-Wolf Vox Eckardt, Macmillan, 1964.
DILEMMAS OF URBAN AMERICA, by RObert C. Weaver, Harvard
UniVersity Frotia, 1965.

*Easy readin
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1. The student developed ae aw s of the environmental

problem.

II. The student developed ea awareness of the factors influ-

encing the problem.

III. The student developed an awareness of the potato of view
concerning the problem.

IV. The student developed an awareness of the problem in the
past.

V. The student developed an awareness of the proposals to

deal with the problem.

The student developed an awareness of the problems still
unanswered that deal with the problem.

V1/. The student did extensive research on the problem which
le evidemced by the written report.

VIII. The etudents gave a presentation on the problem to the Class.

IX. The students heard guest speakers discuss the problem.

X. The students meat on 1104 tripe to investigate the problem.

XI. The students saw filmstrips and movies related to the

problem.

Xtl. The atudeets did required reidimg related to the problems.



THE YEAR 4000
or

(Bumbling Along With Humanity)

Introduction

The chart below indicates sane of the anticipated future breakthrough In

technology. Some of them may s em desirable to you and others may 88011l threat-

ening. You most certainly will be call upon to approve or disapprove some ox

them in the *ear future. Each of these changes will have a tremendous effect

either directly or indirectly on all people living in the year 40004--if humanity

survives to that date--implications that are social and moral as well as t chno-

logical.

Notice that ail of the predicted changes start within the next 20 years.

ANTICIPATED FUTURE BREAKTHROUGHS
IN TECHNOL.OGY
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If One couples the above mentioned facts with the fact that today's high

school students will be in positions of responsibility in the year 2000, a time

when the United States will include 114 cities the size of New York City today....



each one confronting problems of traffic control, slum cleareac, ethnic integration,

pollution and All the other prOblems that go along with life la a major megalopolis--

OW, begins to reelizo that students will have to possess some knowledge of tech-

nology and the future if they are to make the type oC decisions that will enable

man to succesofullylive in these kinds of sitUationS.

The purpooe of this unit is to try to look into the future and anticipate

some of the changes that are going to happen and based upon what we See to try to

determine how-we might best prepare for what is to come. The fUture canaot be

predicted, the experts teIl us, but it can be beneficially determined if people

can be shown what their own best interests are and then collectively decide what

they want the world of tomorrow to be. Our future mgy lie beyond our vision4 but

it is not completely beyond our control. It is aur hope that previous material

studied in this course plus *tat you learn in this unit win fumble you to play

a mere meaningftl role in determinieg.the fUture and that maw of you will seem

be able to ow es is paraphrased here from George Bernard Shags

Some people see things as they are and aok y.
I dream *bingo that nevermore and ask why net.
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21,115.112211 I. To eiruslAme part of our reoent past as basis for Improving our
ability to look into the future.

II. TO reevaluate some of the present sociological and ecological
problems that have:been treated le this course and use this
knowledge for extrapolating Leto the future.

III. To study various documents produced by experts le the field

of future prediction.

IV. To coebise knowledge of history, present problems and the opinion
of experts into our own prediction of what the future may hold
for the year 2000.

V. To pit our predictions of the.fUture agaiest those of the experts
(Kaiser Altiyainum) ae a means Of tootles their validity value.

VI. To try to determiee what our present eational priorities are aid

based Jpoe our personal philosophy and knowledge of what the future
may hold list What our national priorities aught to be.

Plan_of Attack: There are various ways to look into the fUture, same more oomph-....
Gated than others. The more complicated methods imvolve

mathematical equations and models--conputer tmUlations.

Because of tine limitatiomo, we choose 4 soneWhat easier route,

but hopefully tho result will be :ust as fascinatIng. Our attack

involves a look into our receet past to try to discover trends

an examination of our present state sO that we might better

anticipate our fUture needs, aa esandeation of the'experts predictions

to better understand Why they feel the way they-do and nasally a

matching of our views against those of the experts le a fUture

simulatioe game--a game which closely' resenbles the predictiox

models created in the worldlo most I:sophisticated computers.

After these experiences, each of you will certainly have ideas as

to how man mIght'bett prepare for the year 2000. The final stop

will be to formdiate a lint of natiostal priorities we night set

today to better prepare us, as a people, tor what is to come.
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Desert ties of the Unit:

A. An examination of our recent past. In this section you are to examine

the period from 19006-1970 in light of the items listed on the ohart.
Complete the chart by listing, in the box provided, the information on

that time Period (centered around the indicated year) concerning the

indicated itom. TO help you in your study exilitiRe the following materials:

1. The Childrea of Change
by Don Fabus
pages 18-21

2. This Fabulous CentOry Vol. 1-6.
(1900-1960)

by Time-Life, Inc.
Haoh volume cover& a te* year period and begins with a brief
summary of the decade under consideration.

YOU aro encouraged to seek out agy other materials which will aid you. in

this assignment. Before going en te the next atv, each group is to turn

in the coMpleted chart.
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B. An Examination of Our Present Situation:

So far in this course, you have examined how people interact with each other,

how mations interact and the problems of population growth, pollution, auto-

mation, and city design. Reexamine these topics in terns et how an unders And-

ing of than can help you predict What the future nay hold.

Before going on to Ohs next step, each group is to turn in their completed

chart.



me -rt oint:

In this section, you are to do the following:

A. Answer the question: "Who are the futurists?"

Bo Re-d the book: "Footmotes on the Future" by John Kettle.
C. View the ast Century film: "The Futurists"
D. Examine as many of the following materials as you can. Much of this

material is very well done. Do not underestinate these items.

1. Book: "The Dynamics of Chums" by Don Fabun--a penetrating
examination of the FUture ard the behavioral changes
necssary as we move into it.
Publication: Kaiser New!, "The Markets of Change" Serios

a six part series exploring some of the technological
rszponses that nay be made in the next 30 years to the
behavioral changes dercribed in "The Dynamics of Change"
Published by the Kaiser Aluminum and Chemical Corporation.

Publication: The FUturist-the bimonthly (6 times year)

publication o ertErWiTrAiture Society: An Association
er the Study of Alternative %tures.

Tape recording: qiodels for the Future."--this tape contains
an intnrview with Robert Junk, Founder of Mankind zn00
International in Vienna.

5. Books "Here Comes Tomorrow"--a collection of articles on
the Future that appeared in the Wall Street Journal.

6. Chart: "Chart of the Future"--a chart of past, present,

and predicted future developments in technological areas by
Arthur C. Clarke-British scientist and science-fiction
writer.

7. Beek: "The Year 2000"--Demoastrating the new techniques
of the think tanks, this book projects what eur own world
meet probably will be like a generation from r.ow--and gives

alternatives.

In light of your examination of the above materials, fill in the column of the

chart below which ±s entitled "Ekpertle opinion.," Whenever Possible, rate the

likelihood of the event occurrieg in %-prebability.
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ITT1M

Effective world-wide
1. fertility control is practiced

3 out of 4 people in U.S. live
2. in cities or towns

Most urban people live in high-
3. rise multi-use buildings

Computer programmed use of all
agricultural land areas in intro.

World crop loss is
5. drastically reduced.

Substantial increase in food
6. supply is obtained through ocean farming

Economic production of fresh water
7. from oceans is possible world-wide.

Air and water pollution
8. aro controlled. ;

Private passenger vehicles are
9. barred from most city cores.

Most business is conducted
10. by picture-phone.

Short-term weather forecasting
11. is highly reliable.

Effective world-wide anti-poverty
12. is carried out.

ProL,iction of nuclear weapons
13. outlawed and mauy destroyed.

Drugs to control personality
14. are widely accepted and used.

Computerized medical diagnosis
15. is in wddis use.

HOman brains linked to computers
16. extend manes intelligence.

Implanting of artificial organs
17. is =WM practice.

Most people in the world are
18. imattnized against common diseases.

Average life span of people
19. reaches 100 years.

Racial barriers are
effectively eliminated.

Free public education through
21. college available to all.

Econamdcend militery'alliance arises
22. between the U.S. and U.S.S.R.

The U.N. has become a more
23. effective international power.

NO war directlY involving the
2.;,. U.S. occurs between 1900-2000.

Everyone guaranteed an annual
25. income Sufficient to his needs.

Annual investment in automated
26. equipment is 10 times that of 1 7

Average work wet& is shortened
27. to 32 hours.

Currency is virtually eliainated
28. by credit Cards.

Education and arts become lifelong
29. persuits of many.

Maned m litary space base
30. exists.

FORMASTING ME YlAR zoan

EXPERT 'S OP I N ION YOUR OPIN I U,4
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Your Predictions:

Based upon your knowledge of the past, of preseat problems axd the viewpoints
of experts, complete the chart "Forecastieg the Year e000Y by predicting the
%-probability of occurremce of each of the items listed. If in:portant iteas
are omitted, ix your opinion, add additional items. This is your grodp's
prediction of the future. TUrn in your chart. Keep a second copy of your
completed chart for upscoming events.

Evaluating Your Predictions:.

Pit yowr predictions againat thnse of some experts by play-Ing "Future."
Future is a almalatioa modol gaae for forecasting and planning the Future.
The game closely lasembles the prediction models used by the computer experts.
It calls for:

Strategybecause some poseibilities and combinations, some choices for
the Ftture, hold more promise for our goals thaa do others.

Influen because with our owe efforts amd investments each of us has
the power to help make things happen the way wet want them to
happen.

Chance--because there is always the chance that other influences, or some
totally unforeseeable development, may affect the future.

The game will be played in three days. The first day-will be spent in making
predictions of the occurrence of sixty items. The next two days will be spent
playing the game. Upon its completionl we will evaluate the results and the,
reliability of tbe model on which the game is based. The class will plgy only
gams version Nea. imterested students may with te try game versiols N.1 4*
on their own.

F. Priorities for the Fdture:

A knowledge of man's present prebleas and what may happen to hlm as he approaches
the year 2000 surely shodld interest one im an examination of our national
priorities. Whet are our national priorities? As a people and a nation, we
say we stand for and support various things. Frobahly the best indication of
what we stand for and believe la as a nation la our national budget and spend-
Inge Look up and record circular diagrams'of the national budget fer the years
1966, 1967, 19680 1969,, aad 1970. Based Upen this gad any other information
you can find, mAke a large ?0" x 30" chart of whet Our national priorities,are
now. Based upon what you have learned in this unit, make A aecoad 40" x 30"
chart of what you think our natioaal priorities ought to be in the next, ten
years as we move toward the year e000. Be Prepared to defend your priorities
to the class. Recommended reading:

1. The Revolution of Hope Toward a &Islamized Technology, by Ekdc Front.

Report of the White Reuse Natienal Goals Researdh Staff, Available
from the averintendent of DocUment's after July JO, 1970.
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Evaluation: Evaluation of the unit will be in twe phases:

10 Ora elasa discussion of relevance, methods and outcomes.

4,1 A written page by each student outlining What he liked and

didn't like about the unit and how it can best be Changed.

Student and group evaluation will be done brtba instruotoro.

Participation in groups and group production a the charts will be

the items most heavay ouldhasisod.



Possible Gloms Activities Sehodule For

TIM l'EAR g000

Activitx

1 Orientation end voup formation

3 Examination f post history and charts

3. Sm. Group discussion of Kettle book

3. nap "The FUturists" and discussion

1 Group predictions* tura in first thing

7.

tomorrow

Groups compare predictions

3 FUturea Game

2 Sm. Groups formu2ate priorities and tri.rn
ia

2 Groups discuss and ccare priorities

1 Evaluation of unit.

Total 16 days 4 wGek a
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RESOURCES

1. Clarke Arthur C., Profiles of the FAure.rAn Inauimiato the Limits of th

Possible. Harper 471G7,-Publishers, New York, 192.

Fabun, Don, The_Childrea_of_Change, Glencoe Press, 8701 Wilshire Boulevard,

Beverly Hills, Califoraia 90211, 1969.

Fabm, Don, The anics of Chane, Prentice-Hall Inc., Englewood Cliffs, N. J.

1967.

Prom, Eric, The_ Revolution of Hope Toward a Humanized TechnolO Harper &

Row, Pdblishers,' New York, 1968.

Helmer, Gordon and Goldschmidt, Future a game of strategy, Influence and

chance. The game is avai.b1eto scheOls upon request from the Kaiser

Alumieum and Chemical Corp. Corp. Cotright 1966. Clay a United

ffulopIY remains.

6. Jungk Robert, Nedels_for the Future, a taped discussion on using technological

apparatus for the betterment of man. The tape can be purtzhased for

$7050 from The Center for the Study of Democratic Iastitutions, Box

4068, Santa Barbara, California 93103.

Ka:ha- Herman aad Wiener Anthony J., 314_,Lsst_agg, The Macmillax Company,

New York, 1967.

Kaiser News, The:Markets of Change_Serles-_r1 _70, Kaiser News is pUblished by

Kaiser Alumigium and Chemical Crporation as a kind of exploration of

significant sUbjects for its friends throughout the world. Address

Kaiser Center, 300 Lakeside Drive, Oakiaad, California 94604.

9. Kettle, John, FOotnotes on the_ FUti Methuen Publications, hiS Adelaide

St., W. Toronto, Canada, i

10. Time-Life Books Editors
New York, 1969.

U. Wall Stret Journal, H

This Fabulous Century, Volume 1-6, Time Life Books,

oesTomor,oi, Dow Jones Books, New York, 1969.

12. White House Report, Report of the White HOUde National Goals Research Staff,

available from The Superiatendent of Decuments after JUly 30, 1970.

13. World Future Society, The-Futurist, the bimonthly (6 times6mar) publication
of the World Fdture Society, Aft Assooiation for the Study of Alternative

Ai:tures, P. O. Box 19285, Twentieth Street Static*, Washington, D. C.

20036.
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